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Introduction

.
On March 1.1954, an experimental thermo-

nuclear device was’ explo~ed at the U. S.
Atomic Energy Commission’s Eniwetok Prov-
ing Grounds in the Marshall Islands. FolIowing
the detonation, unexpected changes in the wind
structure deposited radioactive materials on

,;+,
.* inhabited atolls and on ships of Joint Task

[

. . Force 7, which was conducting the tests.
,, Radiation surveys of the areas revealed radia-
‘, tion levels above permissible levels; therefore,,.,.

evacuation was ordered, and was carried out.;
as quickly as possible with the facflitiw avail-
able to the Joint Task Force.

Although the calculated accumulated doses
to these people were believed to be below
levels that would produce serious injury or
any mortality, the Commander of the Task
Force requested the Department of Defense

..’.
and the U. S. Atomic Energy Commission to

: organize a medical team to provide the best
possible care of the exposed persons and to
make a medical study of the exposures.

The medical surveys of the Marshallese
exposed to the fallout from the March 1, 1954

nucIear test detonation at the Eniwetok
Proving Ground, have been published under
the editorship of Dr. Victor P. Bond,12 Dr.
Eugene P. Cronkite,13 who headed the first
two surveys, and Dr. Robert Conard,14 who
led the 2-year follow-up study. The present
report brings together the radiological data

developed by the Joint Task Force 7, Applied
Fisheries Laboratory of the University of
Washington, U. S. Naval Radiological Defense
Laboratory, Health and Safety Laboratory,
New York Operations Office of the Atomic
Energy Commission, and the Office of Naval
Research.

This report was undertaken by Dr. Gordon
M. Dunning at the request of the Atomic
Energy Commission. Dr. Dunning at the
time of the fallout was a representative of the
Division of Biology and Medicinej Atomic
Energy Commission to Joint Task Force 7
and participated in the early surveys and in
the evacuation of the natives of Rongelap and
Utirik Atolls to Kwajalein.

It is hoped that this document will provide
valuable information to those agencies and
persons responsible for planning protection
against radioactive fallout from whatever
source. It not only gives a picture of the
initial contamination, but in addition docu-
ments the radioactive decay as it has occurred
on the Rongelap Atoll over a 2)4-year period
and thus suggests the developing patterns of
the transfer of radioactive materials from the
soil and water into the food chain.

CHARLES L. DUNHAM, M. D., Director
Division of Biology and Medicine
U. S. Atomic Energy Commission
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VI RADIOACTIVE CONTAMINATIONOF AREAS IN

December 18, 1964 (U. S. N. PBM No. 2471).

Applied Fisheries Laboratory, Dr. Lauren R.
Donaldson, Director, Dr. Edward E. Held, Mr.
Paul R. Olson, and Dr. Jared Davis, entomol-
ogist on loan to the Applied Fisheries Labora-
tory, from General Electric, Radiological
Sciences, Aquatic Biology Group, Richland,
Washington.

Mr. Robert Rinehart and Mr. Paul Zigman,
NRDL, accompanied the expedition.

Januury 26–30, 1956 (U. 6’. Navy O. G. “Rio
Grande”).

U. S. Naval Radiological Defense Labora-
tory: Robert W. Rinehart, Evan C. Evans
III, Joseph K. Gong, George M. Neuffer, Lt.
(jg) USNR, and William G. Murray. Applied
Fisheries Laboratory: Dr. Al@ H. Seymour
and Dr. Frank G. Lowman.

October !21-%9, 1956 (L. S. T. 664).

Applied Fisheries Laboratory, Dr. Allyn H.
Seymour, Dr. Edward E. Held, Dr. Kelshaw
Bonham and Dr. Frank G. Lowman.

Novembe~ ‘7, 1955 (U. S. Navy PBM 612).

Applied Fisheries Laboratoryj Dr. Allyn H.
Seymour and Dr. Edward E. Held.

Febru.ay 7-14, 1956.

U. S. Naval Radiological Defense Labora-
tory: Dr. Edward R. Thompkins, Evan C.
Evans III, William T. Pffueger, Capt. USA,
Joseph K. Gong, and Walter L. Milne. U. S.
Geological Survey, Department of Interior:
Dr. F. R. Fosberg.

Ju@ 23-24, 1956 (U. S. Navy Gruman Alba-
tross).

Applied Fisheries Laboratory: Dr. Lauren R.
Donaldson, Mr. Paul R. Olson and Dr. Arthur
D. Welander.

The processing of the material and analyses
of the data at the Applied Fisheries Laboratory
were shared by the following staff members:
Dr. Lauren R. Donaldson, Director, ANyn H.

THE PACIFIC OCEAN FROM NUCLEAR TESTS

Seymour, Mary Ash Baird, Ke]shaw Bofiam,
Grace C. Brewer, Simeon T. Cantril, Marion L.
Chase, Edward E. Held, Neal O. Hines, Frank
G. Lowman, Paul R. Olson, Ralph F. Palumbo,
Dorothy South and Arthur D. Welander.

At the U. S. Naval Radiological Defense
Laboratory: Mr. R. W. Rinehart, assisted by
Mr. John A. Seder and h4r. William H. Shipman
were responsible for laboratory analysis of
samples and evaluation of data in 1955, and
were joined in this work in 1956 by Dr. Herbert
V. Weiss, In addition to his field participation,
Mr. Gong was responsible for preparation of
samples and evaluation of data in 1955 and was
joined in this work by Mr. Milne in 1956. Dr.
Minoru Honma, Maurice J. Brau, HN, USNT,
and Phillip Simone, HM3, USN, assisted in
the 1956 analytical determinations. Mr. Wil-
liam Murray performed the photographic
services in 1955. During both years, Captain
Albert R. Behnke (MC) USN, served as
scientific advisor; Dr. Stanton H. Cohn as
senior inves~igator for planning of the field
trips and for analysis of biological data; Mr.
Paul E. Zigman, as senior investigator for
planning and analysis of chemical data. The
divera that assisted in the 1956 survey were Lt.
P. L. Sch.legel, USNR, of Underwater Demo-
lition Team 11, and Q. D. Dennison, QM1,
USN, of Underwater Demolition Team 12,
both of U. S. Naval Amphibian Base, Coronado,
California.

The general concepts of Operation Troll were
discussed at an ad hoc meeting in Washington,
D. C., on January 12, 1955. The following
were present: Dr. A. C. Vine, Woods Hole
Oceanographic Institute, Dr. J. Isaacs, Scripps
Institution of Oceanography, Dr. T. Folsom,
Scripps Institution of Oceanography, Mr. F.
Jennings, Scripps Institution of Oceanography,
Dr. J. Smith, Office of Naval Research, Mr. J.
Kane, Office of Naval Research and Mr. H. D.
LeVine, Health and Safety Laboratory, AEC.

The detailed planning was worked out among
Mr. J. Smith and Mr. J. Kane of the Office of
Naval Research, Dr. Warren S. Wooster of
Scripps Institution of Oceanography, Mr.
Howard Brown and Dr. Willie R. Boss of the



Preface and Acknowledgments

Two to three days after the fallout on the
Marshall Islands in March 1954, 82 people
were evacuated from Rongelap and Ailiginae
Atolls and 154 from Utirik Island. In June of
1954, the 154 personnel were returned to Utirik,
and in the spring of 1957 the decision was made

;. to return the Rongelapese to their home island.

i
Since March 1954 periodic surveys have been
made of these islands to investigate the degree.,.

I

.
of contamination.

Soils and biological collections were made on
and around the Marshall Islands by the Ap-
plied Fisheries Laboratory (AFL) of the Uni-
versity of Washington on March 26, 1954, July
16, 1954, December 8 and 18, 1954, January
25–30, 1955, October 21-23, 1955, November 7,
1955, and July 23–24, 1956; by the Naval

# Radiological Defense Laboratory (NRDL) on

f February 1955 and February 1956. Analyses
of the samples also were performed by AFL,-.
NRDL and by the Health and Safety Labora-?

~ tory (HASL) of the Atomic Energy Commis-
sion. Surveys were also made of residual
activity in the Pacific Ocean by Health and
Safety Laboratory of the AEC and Office of
Naval Research in February-May 1955; by
the Applied Fisheries Laboratory in June and
September 1956. In addition, teams of medical
experts from the United States examined and
cared for the Marehallese following their
exposure in March 1954, and returned to re-
examine the Rongelapese at about six months,
one year, and two years after exposure.

The purpose of this report is to abstract the
highlights of the data from these investigations.
In doing so there is the risk of unintentionally
quoting the original reports out of context. It
should be understood that the original authors
are not responsible for any such violations and
if there be any question it is recommended that
reference be made to the basic documents (see
references).,.

The following persomel participated in the
field expeditions:

March 26,1964 (USS Nicholas, DDE 4@).

Applied Fisheries Laboratory: Dr. Lauren R.
Donaldson, Director, Dr. Edward E. Held,
Dr. Ralph F, Pahmbo, Mr. Paul R. Olson, and
Major Charles Barnes, USAF on assignment
from the Air Force Veterinary Corps to the
Applied Fisheries Laboratory.

In addition, Dr. Thomas Shipman, Dr.
Thomas N. White, * P. R. Schivone, and W. W.
Robbins accompanied the expedition to aid the
natives in capturing some of their animals on
Rongelap Island and to make radiation read-
ings on some of the islands in the southern part
of the atoll.

A~”l 13, 1954 (SA–16 Nava-1Aircraft).

U. S. Naval Radiological Defense Laboratory
and Naval Medical Research Institute: Dr.
Stanton Cohn, Lt. R. S. Farr, P. E. Thompson
HMC, J. C. Hendrie, HML, and J. Flannigan,
LN.M1.

J&y 16, 1954. (U. S. Navy @=unum Albatross,
ASR-16, No. 902).

Applied Fisheries Laboratory: Dr. Lauren R.
Donaldson, Director, Dr. Frank G. Lowman,
Dr. Arthur D. Welander and Lt. Commander
Clarence F. Pautzke, USNR Aquatic biologist
on active duty status for special training.

December 8, 1954 (U. S. N. PBM No. 2’471).

Applied Fisheries Laboratory: Dr. Edward
E. Held, Mr. Paul R. Olson, AEC Division of
Biology and Medicine: Dr. Walter D. Claus,
AEC Radiological Safety Officers, Mr. Robert
Taylor and Mr. William Blakeman.

“D3wased.

v



PREFACE AND ACKNOWLEDGMENTS VII

.:

...

Division of Biology and Medicine, AEC and
AMr. Merril Eisenbud and Dr. John Harley of
the Health and Safety Laboratory, New York
Operations Office.

The senior pensonnel at sea were Dr. John
Harley as Project Leader, Dr. Wooster as
Oceanographer and Dr. Mlyn H. Seymour of
the Applied Fisheries Laboratory, University
of Washington as marine biologist.

The chemical analyses at the Health and
Safety Laboratory were performed by Edward
Hardy, Gerald Hamada and William Collins
under the direction of Dr. John Harley.

The initial team from the United States that
examined and cared for the Marshallese who
had been evacuated to Kwajalein were: Doctors
E. P. Cronkite, R. A. Conard, N. R. Shulman,
and R. S. Farr from the Naval lMedical Re-
search Institute, Dr. V. P. Bond and Lt. Com-
mander L. J. Smith from the U. S. Naval
Radiological Defense Laboratory, Dr. C. L.
Dunham, ARC, and Dr. G. V. LeRoy, Con-
sultant to AEC, and Lt. Col. L. E. Browning,
M. C. from the Armed Forces Special Weapons

Project. Before the arrival of the team, pre-
liminary care and studies had been initiated by
the station medical officer, Commander W. S.
Hall. Doctors T. L. Shipman, Thomas White, *
and Payne Harris of the Los Alamos Scientific
Laboratory performed the urinalyses.

The six months medical survey was conducted
by Drs. V. P. Bond, R. A. Conard, J. S. Robert-
son and E. A. Weden, Jr., and the twelve
months medical survey was conducted by Drs.
E. P. Cronkite, C. L. Dunham, David GrifEn
(USNRDL), S. D. McPherson (NMRI) and
Kent T. Woodward (Field Command, AFSWP).
The two year medical survey was performed by
Drs. R. A. Conard, Bradford Cannon, C. E.
Huggins (USNR), J. B. Richards (USNR), and
Austin Lowery (USA) with the technical as-
sistance of C. P. A. Strome, W. K. Border,
J. W. Hamby, L. D. Snow, W. G. Clutter,
and C. D. Severson (all USN).

Special appreciation is expressed to Violet
M. hfcCarthy for the secretarial work in
preparing this report.
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CHAPTER I

External Gamma Radiation

GAMMA DOSE RATES WERE taken periodically on
several islands in the Pacific over a time ranging
from about two days to more than two years.
The attached map is an estimate of the gamma
dose rates at three feet above the ground at
D+ 1 (one day after the detonation on March
1, 1954). A very rough approximation of the
degree of contamination maybe made by divid-
ing these readings by four to arrive at units of
gamma megacuries per square mile. (The beta
to gamma ratio varies with time but at one day
may be near unity, so these values may also be
thought of as beta activities.) However, the
gamma dose rates do indicate the rehztive de-
grees of contamination on the islands, there-
fore are useful in this respect when evaluating
the data in subsequent sections of this report.

Graph 1 shows the decay with time of gamma
dose rates on the Island of Rongelap. Similar
decay curves were found on other islands in the
Atoll and in nearby Atolls (Ailinginae and
Rongerik). The decay of activity of mixed
fission products is assumed to follow (tim~)’1 z
principle. This is intended to apply to di~in-
tegrations of atoms. However, in estimating
the reduction of gamma dose rates above a
plane with time there must be considered the
changing numbers and energy spectra of gamma
photons released per disintegration, and the
effects of weathering. When computing the in-
finity radiation doses from fallout that occurs
within a few hours after detonation, integration
of the (time)’12 curve gives a fair approxima-

tion since most of this total dose is accumulated
during the early periods when this curve lies
near the theoretical gamma decay curve. How-
ever, in extrapolating by (time) ‘i. z there may
be a significant d.Herence in estimating dose
rata a year or more after detonation and in
estimating doses that might occur at these later
periods.

During the first tw-o weeks after fallout there
was no rainfall and the winds were light. About
the end of the second week a tropical storm
occurred. For these reasons, a straight line
was drawn for the fit two weeks followed by
a break in the curve. The readings are not to
be considered precise, due to the nature of such
measurements, but the curves suggest that
whatever was the reduction of gamma dose
rates by weathering, it occurred principally
with the first heavy rainfalls. Except for the
last data point on Graph 1 for the Island of
Rongelap, which may be somewhat high, the
actual and theoretical decay curves correspond
fairly well.

The theoretical curve of Graph 1 would flatten
out with time due to the dominance of Cesium-
137 with its 27 year half-life. The last survey
of Rongelap Island in late July 1956 indicates
a range of gamma dose rates at three feet above
the ground of 0.2 —0.5 milliroentgens per hour
with an average of 0.4 mr/hr. These values are
higher than suggested by Graph 1 and are due
to the small additional fallout resulting from
Operation Redwing (Spring and Summer 1956 ~.

1
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EXTERNAL ~- ~~TION
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CHAPTER II

Gross Activity

A. Land Plants..,.
.**

-$.

$ Graphs 2 and 3 indicate the general levels of

4 activity of edible plants (pandanus, papaya,

3
breadfruit, arrowroot), and coconut meat and

....
Y

1!

milk at Rongelap Atoll together with their
. decline of activity with time.i’ a
!
.-.....

t

.. Tables 1 and 2 show the analyses made by
$ ,$ NRDL for their first survey in February 1955?.:
“+ Table 3 is based on the February 1956 survey.’
%... .

“ill Tables 4, 5 and 6 show the analyses by
% HASL.5’ e
.3

The high initial activity of the ‘(edible plants”
(Graph 2) was probably due to surface contami-
nation caused by the direct fallout. The rise
in activity after a year after the fallout occurred
may be due to (a) sampling and counting vari-
ances, (b) the ability of some plants to con-
centrate Cs1a7 (see Section Radlochernical An-
alysis), (c) the increased availability of the
radioactive fallout material to the plants, or (d) a
combination of these factors. Initially the ac-
tivity in the coconut milk and meat was less
than other edible plants, but the rate of decline
of activity has been less than for other edible
land plants due principally to the higher per-
centage uptake of thk longer-lived CS137.

Table l—Summary of Gross Beta Activity in Miscellaneous Plant Samples*

At’mucm AmmY @c/gx 109 ● b

Pum MATEBLAL Imnm

LIHep Uullk Bon@sp Bnxb Enlaetak Labmdj Kabefle Lnknen Gejen LOmnI1.QBikar Enhretak
— — — — — — . . — — —

Gin----------------------- !40 400 m 4m !aMJ 63(0 1900 2100 6&cxxl .5&xl w 400
Oownnt leaf. ..-- . . . . . . . . . . . -- . . . . . . 1100 . . . . . . . . . . ..-- . . . . ---------- 7W lam 670 ---------- ---------- -------- ----------
Oownut frond stem-.. -- . . -------- . . . . . . . . . . . . . . . . . . . . -------- ---------- . . -------- ---------- 140 .- . . ...6. ;::;:::::: ----
OocOnutsbelL------------- -------- ---------- . . . . . . . . . . . . . . . . . . ---------- ----------

. . . . . . . . . . . . ..-. . .
17 ....------

CwOmlt hn9k_ ... ..-___.
. . . . . . . . ---- . .

1.7 1.5 63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . r3 . . . . . . . . . . 110 . . . . . . . . . . 8.4 . . . . . . . . . .
Coconut sprout------------- -------- . . . . . . . . . . 2S . . . . . . . . . . . . . . . . . . . . . . . . . ..- 110 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
SprOutOdcoconntmets. -... .- . . ..-. . . . . . . . . . . n . . . . . . . . . . . . . . . . . . . . . . . . . 740 . . . . . . . . . . ---------- ---------- . . . . . ..- . . . . . . . . . .
SalevolaleaL------------ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . la) . . . . . . . . . . 100 m 6.7 w
Sc8eVolatruuk section.. . . . . . . . . ..-. ---------- . . . . . . . . . . . . . . ..-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X3
Arrewmotstem_________ . . . . . . . . . . . . . . . . . .

. . . ----- . .
19 .. . . . . . . . . . . . . . ..- . . . . . . . ..- . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . . . . . . . . . ..-. . . . . . . . . . .

Arrow-motleaf-... -....-.-. . . . . . . . . . . . . . . . . . . 61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---------- ---------- . . . . . . . . . . . . . . . . . . . . . . . ----- ----------
-Phi ------------------- 20 . . . . . . . . . . 3s . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . . . . . ---------- . . . . . . . . . . . --------- . ------- ----------
L~---------------------- 20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-
. . . . . . . . . . . . . . . . . . . . . . ..- 1.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---------- -------- ----------
B~...----.---...-.--... 46 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ---------- . ------- ----------
vines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- -------- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4m ---------- -------- MO

● Wet welgbt.
b As determined on tads UIOI standardsand empirkal scattering and abwption ocmectlons.
“Ckdfectlonamade kwt February 1, 196S. Data repwted ae of Mar& 1, 1055.
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8 RADIOACTIVE CONTMkfINATION OF AREAS IN THE PACIFIC OCEAN FROM NUCLEAR TESTS

Table 2—Summary of Gross Beta Activity in Major Plant Foods (NRDL) *

BOmlx AVEEAOEAcrIv’rrY @c/gx I@ or P@ x 169* b

,’

Pandllllus
} C!emnut

Papaya

Meat I
Atoll Island ArrOwToOt Bresdfrnft

MUk

2.0
26
9.a

11
12
13
12
16
23
30
5.0
Q4

Lwep ----------------------------- LlkIeP .------ . . . . . . . . . . . . . . . . . . . . . . . 4.0 9.1
utlrIk._-_....--. -... -....-. ..--.. Utlrik--..-- .........-.. ------------- 16 3.4
Wngekp -------------------------- Rongelap. --- . . . . . . . . . . . . . . . . . . . . . . . 16 ------------
Rongelep-- . . . . ..-.. ------------- Be------------------------------- 68 --------- --
Rongekp -------------------------- Enfaetok..- . . . . ..--. -..--. . . . . . . . . . . 80 --------- -.
Wngehp -------------------------- Labaredj-.-.. .--. -..---. . . . . . . . . . . . . 36 -------- ---
Rongelep -------------------------- =beUe ----------------------------- 40 -------- . . .
Wuebp -------------------------- Ltiua ----------------------------- ------------ -----------
Rongekp -------------------------- Gejm ------------------------------- 130 . .. . . . . ..- -
Rongehp -------------------------- Lnmnllel .- . . . ..-. ..--. .- . . . . . ------- 180 ..-.-----.-
Bti------------------------------ Bllmr ------------------------------- ------------ -----------
Rongwk --------------------------- Enfwetak . . . . ----------------------- ------------ -----------

5,7
6.0

28
13
34

------- ----
130

------- ----

3.6 25
9.0 2.3

27 9.8
----------- &o
---------- . 12
--------- . . 13
--------- .- 16
.. . . . . . ..- . 18
------- ---- 72
--------- . . 19
.. . . . . ..- . . 6.9
.. . . . . ..- -- 7.8

,’. --

---------..
----------.
-----------

● Wet weight.
b As detenrdned on bds UIO I stendards and empirical scattering nnd abeorptlon corrections.
“Collections rosde about February 1, IL155.Data reported as of Msrch 1, 1955.

Table 34ross Beta Activity in Plant Samples m(NRDL)

PLANT I PART I
PUNTS b (c/m/kgx 10+)

Oejen Eniwetek Exdnetok

I I I 1

ROngelap \ Sifo Utbik Lfkiep

Potim-.-------..---.-..-- Whole plant .-. --. -.- . . . . . 87.4 19.2 3.06

mwwt -------------------

I

Stem, leaves------------------ 11,0 4.5 0.32
Tubers . . . . . . . . . . . . . . . . . . . . . . . Z 32 0,67 0.69
Alr root----------------------- Z 87 0.17 1.05
Leaves. . . . . . . . . . . . . . . . . . . . . . . . 2.64 1.02 5.26pmd~u ....-.. -. . . -------- ~ reen Keys. ..- . . . . . ---------- 1.27 0.37 0,70

L28
0.03
0.03
0.62
0.02
0.02
0.02

.-------- .-
0.04
0.06
0.57
0.w
0.02
0.69

.. ---------
0.03
0.62
0.69
0.62

------- ----
0.Ml
0.06
0.02
0.07
L M
0.11

-----------
0.06
0.07
0.18
0.06
0.19

1.26 -.----. ---.,
0.25 0.21
0.6s 0.08
0.32 0.96
0.38 0.15
0.22 0.10
0.17 . . . . . . . . ..-
0.12 . . . . . . . . . . .
0.2s . . . . . . . . . . .
0.09 .. . . . . . . ..-
0.64 0.63
0.24 0.17
0.44 0.28
1.31 0.77

------- ..-. ------- ----
0.05 0.13

. . . . . . ..- -. 0.0$
--------- . . 0.37

0.12 0.11
------- . . . . ------- ----

0.79 0.71
0.12 0,30
0,26 0.18
0,88 0.68

--------- -. 0.84
-------- -. . 0.23
------ . . . . . ----- ------
------- . . . ------- . ..-.
------- . . . . .. ---- . . . . .
. . . . . ..- . . . . . ----- ----
. ------ -.. . ------- ----
. ------ . . . ------ .- ..-.

L n
----------

0.14
0.CM
0.21
0.00
0.07
0,11
0.09
0.16
0.12
0.08
0.06
0.21

. ----- . . .
------- . . .

0.07
0.08
0.11

. . . . . ..- .
0.11
0.07
0.64
0.26
04.7
0.03

(Ripe Keys -------------------- . . . . . . . . . . . . . . . . . . . . . . . . 0.63

{

RIPL. ..-. -------------------- . . . . . . . . . . . . ------------ ------------
Palm ---------------------- Green------------------------- ------------ ------------ -----------

L&ve9, trunk----------------- ------------ ------------ -----------
MU-------------------------- 287 . . . . . . . . . . . . . . . . . . . . . . .

RIPS mmnut ---------------- Meat -------------------------- L ’33 0.20 1.97
Shell-------------------------- 4.98 0.38 0.72

(Hmk ------------------------- 1.82 0,65 1.571[Whole ------------------------ 3.1 .-- . . . . . . . . . . . . . . . . . . . .
Milk -------------------------- ------------ 0.20 0.11

Che8nomnut. .. . ------ 1{
Mat-------------------------- . . . . . . . . . . . . 0.32 0.25
Shell. . . . . . . ..-.. ------------- . . . . . . . . . . . . . . . . . . . . . . . . 0.@()

1---”””Husk------------------------ . . . . . . . . . . . . ------------ 0.48
Shell, husk------------------- . . . . . . . . . . . . 0.11 .. . . . . . . . . .
[MU-------------------------- . . . . . . . . . . . . 1.61 0.76

Bproutingcomnut. . . -------- IIMeat. ..-- . . . . . . . . . ------------ . . . . . . . . . . . . 0.38 0.40
Bbell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.29 0.41

\Husk--------------------- . . . . . . . . . . . 0.73 1.67

{

hves ------------------------ . . . . . . . . . . . . 15.4 0.S8
tiwnut --------------------- Frond... . ..- . . . . -------------- ------------ 0.w 0.51

Leaves, frond. . . . . . . . . . . . . . . . . 1.48 . . . . . . . . . . . . . . . . . . . . ..-

1

Fruit -------------------------- . . . . . . . . . . . . . . . . . . . . . . . . -----------
B~.-.-...--.-----.-..--. Bark.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------------ -----------

IA!avee. . . . . . . . . . . . ..-. -------- . . . . . . . . . . . . ------------ -----------

Tin------------------------ Le8ve%stslks. . . . . . . . . . . . . . . . . . . . . . . . . . . ------------ -----------
Tuber,rmtswitb SOU--------- . . . . . . . . . . . . ------------ -----------

-------...

.------...

.....-. ---

● All eountswere eor’rectedfortbeconntlng efficiency of Srw-Ym.
b Grow &@sctlvity ofplmtmmplw waedetermbd hAprUlW6md tbetofmflmd wabxin May 1956.
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11GROSS ACTI_

Table 6-Results of Analyses Performed at HASL

LAND PLANTS
=
R3r-
!8nt
2*

—.

. ..-

U
....

....

....

....
-----
.....
....

3s
...-.
.....

32
20
25
61
66
62

TH~SL NRJX

—.

1 I i TOTALAosrvITY Ca
sx&m&ms/

0.00022

0.Ooom
o.mo3a
0.00013
0.OcWl
o.Mlo33
o.CQ015
o.m
o.00s6
o.Oo&Sl
0.00010
0.OWuo
.. -. . ..-
0.0012
0.000211
0.m
0,0026
0.00003
0.00076

Per-
O#lnt

0.33

0.26
... ----
0.52
0.04s
1.I
0.23
0.694
5.3
0.43
0.62

. . . . . . .
------
1,2
0.77
0.30
0.31
0.34

. . . . . . .

dlm%rn

0.22 +0. 01

0.11 +6. 10
. . . . . . ..- ---
0.14 +0. 06
0.047+0.03!
0.70 +0.04
o.091+0.077
0.0s0+0.w
2,7 +6.1
O.046+6.02
0.26 +0. 11

SO.lb
Ioct

3,6 +0. 15
1,4 M.S2
O.m+o. os
0.19 +0. 03
0.22 +0.06

so, 13

& u. ●

450+ 21

*233
----------. .
4%9+210

2140MMI0
376* 21
243+215
134+ m
104+ &7
67+ 29

l130&oo
<~

. . . . . . . . ..-.
137&t 57
105O+6XI
135+ 43
32* & 2

33W*91O
~a

8AXm.rNQ

I

OMMN’L9X

I
Tt$euE

LOCATION I
C-Data” Vmlm

3437---

343s---

343Q----

3613----
3634----
3441...-
3442----
3447----
3436...-
3476... .
3492.-..
3605.-..
3619... .
3641.-..

{

Outer and tu- 4-17-36
Rongelap . . coconut . ..- ner Shell.

Milk ----------- 4-17-60

{

Outi husk...-. 4-17-66
.--do. . ..-. -.--.do ... .. . . Irmershell ----- 4-1?-66

Meat and milk. 4-17-56

{

CIutarhock. .. . . 4-17-66
..-.-do----.- --.. -do.. ----- Inner shell. ..-. 4-17-66

Meat and milk. 4-17-66
Utirik- -- --. -ado------- Entire . . .._._ 4-1?-66
LJkiep.___ ..-_do ._.-.. . . -.-do ... ..--... 4-17-66
BongelaP. - Pandanuu . . . ..do.._.- . . . . 4-14-66
.. ..-do._..- .---.do ... .. . . . . ..-do ..._-... - 4-14-56
.. ..-do. ----- krromt... ---- do---------- 4-14-66
Oegen.-. -- .-.. -do.. . .. . . ..--. do.- .. . . . . . . 4-14-66
Eo.twetok.. .-.-. do._... .-... do.. _-. _.. 4-14-66
Erdaetak... .-. -ado..-.. -. . . . . do---------- 4-14-66
Sift. ..--... . ..-.do ------- . . . ..do ---------- 4-14-66
UWik...-.. . ..-.do .. .---- .-... do---------- 4-14-66
Likiep ----- .---. do....-.- ..--. do. ...-. -.. 4-14-46

2d+o. 7

43*1. 7
71*1. 7
26+0.7
98k2.2
66+1.7
35+0.7
87*2 1
61+2.0
16+3.7
42*1. 9
30+1.b

lo2t
W3*41
1sQ+3.8
67*2. 1
6QA22
26+1.6

7.3*1.1

.........-

19 +2.7

--------- . .
.. . . . . . . ..-

. . . . . . . ..-

. . . . . . . ..-
.-. . ..-. . . .
--------- .
16 447

---------- -.
.. . . . . . . . . -.
250 *5. 4
64 *1.6
17 M. 6
36 *1. o
17 &Z8
3.8+2 I

521

623

62s

752
So2
625
636
633
356
6s0
726
674
766
367

,,;,,.,
●c-Data Date Ofoonnting. ● SunshineUnit - 0.fXIlIICSrW/kgCa.;,,.,,.

B. Marine Organisms and Birds Tables 7,8, and 9 report the results of NRDL
analyses for the February 1955 surveys Tables

Graph 2 indicates the general level of 10, 11, and 12 are for the February 1956
activity in fish at Rongelap Atoll and the survey.’ Tables 13 and 14 show the analyses
decline of activity with time.2 by HASL.6” e

Table 7—Summary of Beta and Gamma Activity Concentration in Fish and Marine Invertebrates
(NRDL) *

;J,

I BADIOA~Y CONCENTRATION@Peg) (9

BMALLneti (.) CMBS ANDCL4MS miAlr.e
LOCATION I

LARGE PICH@)
-—

Activtty No. of Activity
spcci-
me.ns

P 7 ,617–
— — . . —

1.64 1.25
0.49 1.76 –(d; .. ...6. .-...!-!

------- -------- -------- -------- . . . . . . . .

------- -------- -------- ------- . .- . . ..- -

0.12 0.35 -------- -------- --------

0.39 0.19 -------- .------- --------

No. of Activity g;;:
6peci- _.
mems menc

P

No. of
speci-
mens

Activity

B

0.22
.054

0.23

.-----

0.02

.-.---

I
?’

1.2
0.33

0.26

. . . . . .

0.01

-------

7
.— —

1.5s 4
0.94 3

.21 -------

.04 -------

.01 1

. . . . . . . 2

—l—
I

Rongelap Atoll:
A1OrthLMmn ---------------------------- ‘3
South Lagmn ----------------------------- 3

Rongerik Atoll:
Etiwetik --------------------------------- 2

Utiiik Atoll:
Utti ------------------------------------ . . . . . . .

Likiep Atolk
LMiep ------------------------------------ 1

Bikar Atoll:
B@.. ----------------------------------- --------

22 ,49
7 .14

2 .23

6 .14

3 .0s

------- . . . . . . .

‘Collections made about Fehruc.ry1,19b5. Dat8 reported es of March 1,195-5.
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The data show a significant higher concen- Tables 9 and 12 show the gross activity
tration of gross activity in the livers of fish birds and fowls.s’ 4
and in the crustacean muscles.

Table 8—Distribution of Gross Beta and Gamma Activity in Tissues of Large Fish’ (NRDL)

,:

I

WET
WEIGHT Total

(g)

8 ‘r
— — .

ISLANDANDFmH 8kin Muscle I Bone Gills Vi,w
i

,-

—
8

—
7

—
6

—

7
3
3

—
7

—

16
16
17

——
.s 7 8

— —-

36 ml
78 20
94 95

— —
S9 61
16.1 64.0

S3 41
119 18
KM 69
— —

KM 89
21.9 40.7

44 8
16 7
— —

34 8
147 6.2

‘Y
—

110
f71
)13

—

RGW.4V A@, North

.,

..:- ----

6%7 196 714
W.3 84 306
391 63 630

— — .

497 113 6s8

Gejen- fiat Ftsb with Orange Spots.. . .. . . . . . . . . . . . . . . . . .

North lagcon-
{

2 Peiargic---------------------------------
smp~m -----------------------------------

24
6!?
68

2s
6
4

18
9
9

AWe----------------------------------------------
Pement8ge of total utiti~ ---------------------------------

12
10.6

19
23
12

64
9.2

16
69
36

12
10.6

14
19
14

98
ix).7

10a
.11
2?2

4
3.5

4
6
8

16
2.7

33
51
27

24
21.(

34
1

13

-----. --. !.- . ...1-----

1,490 112 590
& 170 69 513
1,WI 106 329

— — —

1,880 w 481
. . . . . . ..- ------ -----

1,4XI m 229
230 04 &s

RewdoP AfoU, Ben4h

{

Gmu~--------------------------------
Southfmstlagoon. Lutwm --------------------------------

Red Smp~---------------------------I

AWe----------------------------------------------
Pemantage of total activity .___ -... -_- . . . . .._. ..-. -----

19
19.8

1
8

40
8.3

39
13

16
16.7

49
8

.80
37.6

.06
18

6
6.3

8
1

37
7.7

10
%

Rengerkk.4W

{
~dwe= Pint ------------------------------------------

Mtiet -----------------------------------------
. — —

840 108 204
. . . . . . . -. . ----- -----

Av~e ---------------------------------------------
Percentage of total wtiti~--------------------------------

5
3.0

26
12.7

—

26
16.5

62
60.4

6
3.2

7
3.4

26
82.0

● >Mfj g. bw are in terms ofCOOIequivalent. ● Name unknown,
“Oofiectiom made about Februery 1, 1966. Data reported w of Mar@ 1, 1965.
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Table 9-Summary of the Gross Beta and Gamma Activity in Birds and Fowl *

- AND 6PE~

ROr@op Atell

0ejen-Tcrri8 . . . . . . . . . . . . . . . . . . . .
Gut-----------------------------
Tlbk ---------------------------
awe . . ..- . . . ..- . . . -----------

GMU&Tm ---------------------
Qua.. .__- . . . . . . .._.. .__._.
Tibh ---------------------------
Muscle_... __._. _... _..._.
c~-------------------------

-WOW --.-. . . . . . . . . . . . . . .
Gut-----------------------------
Tlbh ---------------------------

Ron2elsp-Roe8ter . . . . . . . . . . . . . . . .
Skdetin . . . . --------------------
Male .. . . . . . .._.. -------------
v~--------------------------

Liver ---------------------------

No, or WET
6PECl- wE~
MENs

. —

2 163
.. ----- . . . . . . . . .
....... .........
,... ---- ........-

2 1s4
,------- ----------
------- .........
.-.....- -------- -.
.--....- ----------

2 140
-------- . ----- . . .
-------- -------- .

I 1,140
,------- 209
,.. . . . . . 434
------- 64
,.. . ---- 144

● m rue h t-emsofC@ equivalent.
b No detectable aotivity.
● No data taken.

A1~,mWIeICbX

d-f. —

------- --------
46 11s
10 10

187 260
— —

2s2 Ub
------- --------

13 9
~ b N~A

22 6
242 123

— —

3W 14s
.- . . ..- --------

114 n
29 4

143P
6,BOO

260
106
29 6

WAND AND SPZ473fEN

Rougelap-Roodcr-ContIuued
H-t---------------------------
8ti----------------------------
Lo----------------------------

Ren#erfkAtell

EMweti-Tn -------------------
Qua-----------------------------
Tlbh ---------------------------
Made --------------------------
carl?aSS. . . ..-__ -. . ..-_ . . . ..-.

Rtkor Atoll

BWTWW. --- . . . ..-- . . . . ..-- . . . .
Gut-----------------------------
Tick ---------------------------
Mwcle --------------------------
c~-------------------------

T~o. or WET
SPECI- WE~
MENS

_—

.. ----- 16,

._.._l 157
------- ..........

2 (.)

.. . . . . . . . . . . . ..-.
------- -------- -.
------- ----------
.- . . . . . . . . . . . ..-

2 126
------- ----------
..----- ..........
... ---- ..........
.------ ----------

13

A1~,mm’IeCnX

8

8
16
2

7,2s1

------
10
6

32
120

175

,------
9
6

40
14

89

2
1s
2

~ 479

. ------
9

NDA
14

294

817

. . . ..-.
8
z

14
14

m

“Collection made about February 1, 1966. Data r-eportadas of March 1, 19.5&

-. .._ ..—
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Table 10-Distribution of Gross Beta and Gamma Activity in Tissues of Fish (NRDL) *

WET
16LANDANDFE04 wm&m Totai

RADIOAm~P (dlmlticcne x 10+ .

Head I Muscle mu Visoerriskin Bone

8

1,5
1.4

7’

2.7
2.6

2.7
25.2

15.7
4.4

in.4

14,5
23.7

10.6
27.2

0.39
19.3

0.13
16.0

0
0

—
7

—

2.2
0.3
—

1.3
2.1

2.1
1.1
2.i’

u’

I
4.9
1.9

3.4
47.7

6.1
2.9
5.0

k7
22.3

0.9
2e.o

0.M
9.8

0.38
57.5

1
91

‘Y

15.5
& 7

10.6
100

87.0
18.5
72.3

_ —
7 8

_ —

3.3 1.1
0.7 0.4

— —

2.0 0.8
18,7 11.2

247 5.4
1.9 1.0

20.9 2.4
— —

15.8 2.9
% 9 13.7

9.9 0.6
25.4 19.3

0.65 0.04
27.2 9.8

0.09 0.15
10.3 32.7

0.02 0.1
9 9

-/

21
0.5

1.3

12.1

16.8
0.7

6.6
—

8.0
13.1

6.2
15.9

0.27
13.4

0.22
25.3

0.2
9

P 7
— —

0.2 2.4
0.4 0,3
— —

0.3 1.3
4,2 12.1

1.0 11.8
1.0 11.2
1.1 8.9
— —

1.0 10.6
48 17.3

0.3 5.9
0.7 16.2

0.02 0.35
4.9 17.3

0 0.24
0 27.6

0 0
0 0

u
.

0.6
0.3
—

o.s
7.0

1.7

0.5

0.8
—

1.0
4.8

0.1
3.2

0.02
4.9

0
0

0
0

7
—

2
1.

Rongdap AtoU, 5oa4h:
RoWe18FOmt....-.--.---- 218 8.8
ROngelap-C+rOuper... . . . . . . . 452 5.2

Average . ..-.. -. . . . . ------- ---------- 7.0
Percent of total activity.. ---------- 100

Rongelap AtoU, North:
Gejen-f3napper. . . . . . . . . . . . . 1,154 %.3
~MlleSmpWr .. .. . . . . . . . . 735 12.3
Kabei2e-Parrot. . . . . . . . . . . . . 1,957 24.s

Av~e ------------------- . . . . . . . ..- 21.1
Peroent of total activity.. ---------- 100

AklkngfnaeAtoU:
Sifo-+nappe ....-. -. . . ..--.. 640 3.2

Percent of totai activity .. . . ---------- 100
120ngerkkAto12:

Erriwetak-Squirrel _-... . . . . 337 0.41
Percant 0[ totai activity-. . . . . . . . . . . - Km

VtkrkkAteU:
utb—ik-P8rrot. . . ..--_ . . . . . . 426 0.66

Peroent of tot.ai activity ... ---------- - 100
LikkePAtoll:

Likie~Snapper .. . . . . . . . . - 433 1.1
Percent of total activity. . . -------- - 10Q

0,45
0.8

2.
19.

15.
6.
3.

0,63
8.8

6.6
4.5
8.6

—

6.b
30.8

0,7
22.6

0.23
63

0
0

0
0

1.5
2Lo

6.5
2.4
7.0

6.0
23.7

0.5
16.1

0.06
14.6

0.13
19.7

0
0

---

2.0
3.3

2.7
7.0

0.08
4.0

0.04
4.6

0
0

—

10.
Ill

3.
9

0.
1s.

o.
17.

2
90

—

68.9
109

33.9
100

2.0
1(XI

0.87
100

2.2
100

s As detarmfmd orIbnsicof UiOa standardsand empirioai seatterkugand nbcorption wrreationc.
●Coiiectione made February 1938. Dsta reported cc of Apri2-M8Y 19M.

Table 1 l—Summary of Beta and Gamma Activity in Fish and Marine Invertebrates (NRDL) *

Fmri

1
cBABS I CLAMS 8NAILC

2Er.AND Activity 9
No. of (d/m~gX 10+)

Scmpies

P
— —

Activity 9 Activity ●

(d/m/kgXlO+) No. of (d/m@gXl@t)
Samples

(d~~ti~l>)

8 7
— —

648 513
17.7 43

. . . . . . . . -. .-. .
31 51

No. of
Iamplcw

No. of
hmpie9

7 7 P r
— — . .

87 . . . . . . . . . . . . . ..-. . . . . . . . .
.. . . . . . . . . ..-. . . . .-- . . . . . . . . . . . .

14.1 1 4.5 8.8
24.6 2 23 M

18.3 ---------- -------- --------

14,5 1 6.4 15.0

-. . . ..- . . ----- . . .

------- --------- . -------- --------

ROngrJapAtoil:
North:

Gejen.._-. ..-. -. . . . . -----
Ka&He --------------------

Centrai: Eniaetok. . . . . . . . . . . .
South: Rongeiap... . . . . . . . . . . .

Ron@k AMI:
Etiwetak.- . . . . . . . . . . . . . . . . . . . .

Ailhvinae Atolk:
Sifo. . . . . . . . . . . . . . . . . . ---------

Utfr{k AtOU:

Utirik . . . . . . . . . . . . . . . . . . . . . . . . .
JXkiepAtolJ:

Lk.kiep . . . . . . . . . . . . . . . . . . . . . . . .

I
I

8 24.5
10 14.9
5 19.3
5 17.7

8 Z2

6 4.5

73.8
63.4
45,1
32

7.8

m. 7

Z1

1.3

2
. . ..-.

1
6

1

3

------- .

B
. . . . . .

4.5
23.4

2.s

21.9

-------

-------

4
1

,G...,,,,~,~. . ->,: +, -.. .
,~rj.zx..,t .>., ,,&. ,, .

2

... ..............

--------1------.......-
1

0.0c6 28 1.6 3

‘1 2“6
... ----.

● As dekrmined on basicof USOJttcndc.rrkand empirical scattering and absorptionCorrections.
●Cdiectimic made February 19&8. Data reported M of Apri2-Msy 1956.

..........,---

_—. . . . . . . . .. .. . . . . . .... . . . ... . . .. T



GROSS ACTIVITY 15

Table 12—Summary of Gross Beta and Gamma Activity in Birds and Eggs ●

ISLAND

Ron#daP A@:
Ron&laP..... . . . . .

Gejen . . . . . . . . . . . . . .

&belle ... . . . . . . . . . .

Ailindnae Atoll:
Sift. .. -------------

Rongerik AtelL
Eniwetak..- . . . . . . .

Tern:
Egg tiell.__- . . ------
Egg, soft tissue...--...

Tern --------------------
viscera----------------
Muscle ----------------
Tick ------------------

T~-..-.-.-.--..-.-----
Moacie------------
Tibh -----------------
Egg ehell-------------
Egg, eoft ti8sue...__-

Ta--------------------
Muscle--------------
Vkmra---------------
Tick -----------------
Egg ehell..-------.--..
Egg, son tMue _____

Tin--------------------
Mo@e -------------
Tibb.--.---.-...-----
viscem ____________

1

1
1
1
1
1
1
1
1
2
2

7
7

7
7
1
1

2
2
2
2

6
32
92

101
141

----------
145
16.9
0.9
6.2

22.8

116
11.7

--------- -
0.81
6

33

92
19.7
.%

. . . . . . . . .

RAD1oAclmrrr ~

Beta
:~9ampleXlW)(dhn/kgXIO+

NDA o
0.26 7.9
0.92 10.1
0.23 8.8

NDA o
NDA o
L 1 7.8
0.1 &9
0.07 79

NDA o
0.15 6.7

0.33 a.a
0.057 49
0.08 —

NDA o
NDA o
0.26 7.9

1.Q 21.0
0.04 2.8

NDA o
0.05 —

● Ae determined on baeiaof U$Ot standardsand empirioal ecattarlngand absorption Oorreetions.

mmma
:d/m/mmplexlP) (d/In@Exm-9

0.62
0.11
0.32
0.623
0.019
NDA
1.7
0.13
0.027
0.13
0.3

L 7
0.42
0.14

NDA
0.06
0.11

0.9
0.03

NDA
o.w

10.3
3.3
8..5
0.u
0.14
0

12
7.7

30
26
La

14,7
36.7
—

o
10
3.8

9.8

L 9
0

—

“Counted in April-May 1966.
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aas6...-

2aa7...-

s2m----
Zaal----
2254----
6260----
2a74----
2878----
%479----
2aSo----
8a6a---.
8284----
6265---.
a2a7---.
8%46....
8257---.
a262..- -
a2sl--- -
MQ2--- .
s3P4---.
aazd... .
8227..-.
a22a--.-
2229-..-

1619
1612
1641
la42
1622
MM
MM
1559
1W6
1615
169s
1674
lsn
1572
loaz
ltwa
lb34
1617

15s9
1626
1627
162s
Wz9

,

GROSS ACTIVITY

Table 14—Results of Analyses Performed at HASL
MARINE OR(

Ronaalap------- 6tUSeOn--------- Ent~e- --- 4--
_..do ... . .._. -- Damsel . . . ------ ._--do ....- 4--
Kabelle-------- Butterfly ------- -.-. -do....- 4-9-56
. . ..do ----------- Dameel-------- --.do- .. . . 4-9+6
------------ S-n--------- -----do ----- ‘-
‘Sue ------------- Buttmfly ------- . ..--do ----- 4-9-56
Eniwetak ------- Damsel. . ------- . . ..-do ----- 4- 9-M
__do ... . ..--... SurgeOn--------- . ..--do ....- 4-9+
Llklep --------- Butt.arfiy-------- -... -do....- 4-%-56
-.--do ----------- DamseI-------- . . ..-do..-.. 4--
utmk----------- 8urge0n-------- - -.---do .. . .-4- 9-W
..--do ---------- - Dwna@l...-.. -. - .-.--do. -.. - 4--
,..--do ..-------- - .--. -do---------- . . ..--do---- - 4--
,.-.-do ---------- - Surgeon-------- - .-.. -do---- .4--
RonaelaP... ..-. - ~o*----------- ------------ - 4-l-
@*_______ - ...--do ... . . . . . . . ------------ - 4-10-M
Enfsatok----- - . ..--do ---------- ------------ - 4-lW
Llkiep. ______ - .-_-do ---------- ------------ - 4-lW
utMk ...._-... . .-.. -do---------- ------------ - 4-10-66
._.-do .. ..__.. . -----do ....- . . ..- ------------ - 4-10-M
Qejen. ..__-.. - 13pIdaxSnall___ - EnWe... .4-2=N
.._do...__-_ - -.-.. do---------- . .-.--do. -.. - 4-W
_..do _._..-_ - ScorpionSnall- - -.---do-.. -- 4--
_.-do -------- . --.-. do.. ------- .- ---. -do... -- 4-M

N18M8

TOTAL
ACTIVITY
zwm~

62*6. 4
87* o

w:
125*8.o
2a6+a Q
95*5. 7
20+6.2
2&6. 9
51*& 2
11+6.5
22*5. 4
14+11
22* 7
18+6.O
25*I?

am+az
zoa+ao

~lb
S18

21*1S
52O*1O

21W+29
!221O*29O
9WI*120

Ca

dft%%ndl%%mm-ml

. —

q 10 . ------ ----- . . . . . . . ..- -.

---------- . ------------ ---------- --
Lost ------------ ------------

2.8+0.65 ------------ 0.021
---------- - ------------ . . ----------

~o. 81 ------------ .024
~1).lb ------------ .Oaa

---------- - ---------- -- .(!32
--.----.-- - ----------- - .022
0.27*O.23 ----------- - .027
------- --- -- ---------- - .015
---------- . ----------- - .0a9
. . . . . . . . . . - ----------- - .Oas
-------- .- - ----------- . .022
--------- -- ----------- - . . . . . . . . ----

so. 62 ----------- - . al
a.I*O. 42 . . . . . . . . . . . - .aa

<0. M ----------- . .ao
<0.2 7 . . . . . . . . ..- . .26

0.45*O.14 ---------- -- .24
4 &o. 59 1S+0.4a .01s
L 2+0.24 4.0+0.4s .0072
1.1+6.44 s 41.5 .K@5
1.54.58 7.1*1.1 .0125

— .

..........- --------

........... --------

..........- --------
41*& 1 2.3

.. . . . . . . . . . --------
<15 --------
~z. 1 .--..---

---------- - --------
--------- -. --------
4.5+2.8 %4

---------- - -------
---------- - --------
-.-----..- - --------
--------- -- --------
---------- - --------

<0.91 --------
4.14.56 1.5

<0. ~ --------
<0.47 --------

0.91+0.27 2.3
116+9.8 .$5
52+21 .061
67+24 .0040
65+21 .018

I

I

●O.Date Data of oxmtina.



18 RADIOACTIVE

c.
Graph 3 shows the

CONTAMINATION OF AREAS IN THE PACIFIC OCEAN FROM NUCLEAR TESTS

Soils Tables 19 and 20 show the analyses by,’

general levela of activity HASL.’

in the-soils of Kabelle and Labaredj Islands of The data clearly indicate the major portion

Rongelap Atolls, as reported by AFL.% of the activity is to be found in the top three

Tables 15, 16 and 17 report the activity in inches of the soil. As suggested in chapter III,

diflerent soils at diflerent deDths for the Feb- Ce’*-Prl” and RulW–Rh’W make up much of the

ruary 1955 survey? and Tab~e 18 for the Feb- fixed contamination in the soils at periods of one
ruary 1956 survey 4 by NRDL. year and more after the fallout occurred.

Table 1S—Beta Activity in Core Samples of Soil (NRDL) *

I BETA AcmvmT @F/mfn/g)

No. or

. . ---

ISLAND
, CO=,

MN. rNCBEMrmT or eomCOBINO

7th 8th 9th
— —

.. . . . . . . . . . . . . . . . . . . . . . . . . . . .
W 23 . . . . . . . . . .

m MO 60
.. . . . . . . . . . . . . . . . . . . . . . . . . . . -

11,000 . . . . . . . . . . ----------
. . . . . . . . . .. ----- . . . . . . ---- ---

180 .. . . . . . . . . ;:::::::::
. . . ---- . . . . . . . . . . . .
------- -- . . . . . . . . . . -------- --

4,700 . . . . . . . . . . ----------
27 ---------- ----------

160 100 . . . . . . . ..-

3d 4th
— —

~ NDA (.;

240 130
S70 420

7,m 6,W3
$300 I&m

29,000 qolm
10,OIXf 3,m
26,m m, Ooo
&orQ 4,00fJ

13,000 10,w
260 170

3,000 2,OuoT
bth Mb

——

NDA . . . . . . . . .
100 IQ-4
230 160

6,mo . . . . . . . . .
3000 12,mo
19,(J3O. . . . . . . . .
2,(XO Z3W

14,000 1,000
A400 3,403

10,000 10,m
12$ 100

1,@Xl 1,lW

I I l,t 2d
— —

~~ep ------------------------------------- 1 140
Wtir&-------------------------------------- 3 1,2.50
RomlaP ----------------------------------- 4 &doo
Busch.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 10,80U
Erdaetok.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 67,300

1L4kb8redj.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42.000
Kabelle. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 43,OfM
L9mnflal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 53,000
Oejen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 37,m
Lukuen. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 33,OMl
Biker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 4.OW
Eniwetak. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 16,000

40
480

2,lul
7,la)

24,WI)
23,cum
30,(m
48,WI
37,Glm
40,OfM

740
7,bOO

(d NO detectable activity.
‘Collections made about February 1,1956. Data reported es of March 1,1955.

Table 16-Summary of Beta Activity in Gross
Samples of Soil (NRDL) *

Table 17—Beta Activity in Soil Samples Taken
From Exposed Soil Profiles (NRDL) *

I BETA AcnvITY Wmhk), ISLAND
DrmYE (m.)

>
BETA AcrmTY W

mh#, DEPTH or

Knbelle

93,fkx
2,303

400
2,300

580
70
70

NDA
60
40

r2LAND NUMBEE
Or 6AMPLEI Rongelap LabaredJ Krbefle

—— —
Kabelfe

97,m
441-
124
24(
14(
a

NDA

Otolln. lt05hl.

. . . . . . . . . .
550
800
640

1,31XI
3,1(Y3

12,403
90

240

0to 1..-- . . . . . . ---- 12,@l
3----------------- 1,w
6----------------- 110
9----------------- 140
12--------------- NDA(*)
1s----------------- 70

130,Mm
380
9.50
770
I&l
12,0
40

72,cm
6,800
1,700

130
40
70

10U

Ltip ----------------------------
UP*----------------------------
RoWebp -------------------------
Ektik -------------------------
bb~-------------------------
=MUe ---------------------------
~jen ----------------------------
Bti -----------------------------
Edweti ------------------------

1
4
5
2
3
6
1
1
1

90

&z
48,OcQ
05,MO
96, Cnxl

348,000
8,400

f2,m

24--. . . . . ..--. ! . . . ------
w....... ..........l ..........l..........l..........
w---------------- ---. . . . . . . . . . . . . . . . . . . . . . . . . .
40. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

-------...
---------.

● No detectableactivity.
“Collections made aboutFebruary 1,1953. Data reportedes of Mad

1,1953.
Wollwtfone made about February 1,1955. Data repmted as of March

1,1955.

. . . . .... . . . ,-. . . . ...-.’
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i?ROSS

18--Gross Beta Activity in

ACTIVITY

Water and Soil Samples ● (NRDL)

19

SOWG? I
ckm .......................................................~

WeH. .. .....................................................-

omn.- .....--.. ---------.......-- ......-... -----.------- ..--'
Lagmn .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-

Dtpth (in.)

&l-----------------------------------------------------------
12. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-
%. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
a . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
& . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
ww . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

I I 1 I I

Gejen Eniwetak Eniaetok RongelaP Sifo I Utirik
I

Likiep

WATER h (c/nr/litwx 107

----------- ............ ------------ 0.008 ------------ ~~k (*) ------------
ADA ------------ ------------ 0.1, NDA. .. . . . ..- -. . . . . . . . ..- . .

.. ----- ---- -------- ---- ------- ----- ----------- - . . . ---- . . . . . 0.03, . . . . . . . . . ..-
.. . . . . ..- . . . . . . . . . . . . . . . . . ----- ----- -------- .-. . NDA . . . . . . . . . . . .

NDA NDA o.0t3 0.06 0.09 NDA 0.08
NDA NDA NDA NDA 0.08 0.(m NDA

Eoub(c/m@gx10-9

I I I I I I

3470 34.8 6.43 7.00 4.97 4.43 NDA
. . . . . . . . . -. --------- --- -------- ---- 0.70 . . . . . . . . . . . . ------------ ------------

0. u-l . . . . . . . . . . . . h“DA . . . . ..- ----- NDA
. . . ..-. . . . . NDA ------------ ------------ 0.04 0.51 ------------

1.w .. . . . . . . . . . . . . . . . . . . . . . . NDA ---------- ------------ ------------
. . ---- ----- .. -. . ..- ---- . . . ..-. ----- NDA
------- -.. . 0.07 ------------ ------------ ------------ ------------
. . . . . . . . . . . NDA ------------ . ----------- NDA . . . . . . . . . ..- ------------
. . . . . . . . . . . .- . . ..-. . . . . . . . . ..- . . . . . 0.70 . -----------

1 I 1 ,

AUcmntswereoorreot8d forthemmtinge mcimcy ofSr*Yw.
Gros&mmtiti~ ofplmt-pl= wxde~ed bAprfl19% andthst ofsoiIand wakrti M8Yl9%. Collection dab: Febmfm19~.
NDA fndkates no detectableactivity.
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l—
348a------ 605
3433------- W9
34sl----- Mo
3549-.. ___ S19
m------- 814
8404.. . . . . . 734
3493------ 728
8463------- 847
3462.-- . . . . 842
Mao.-.-... 768
s52Q------ 762
3Wi ------- 682
250+3------ 676

GROSS ACTIVITY 21

Table 20-Resuhs of Analyses Performed at HASL

sOIL

L3AMPIJN0 LOCATION

Etie@k ---------------------------------------------------- t21-b6
----do ------------------------------------------------------- 4-21-58
-.--do ------------------------------------------------------- 4-14-56
LMep ------------------------------------------------------ 4-21-%
--.-do ------------------------------------------------------- 4-21-56
Etiwebk --------------------------------------------------- 4-21-56

4-14-56-.--do -------------------------------------------------------
~21-M

Gm-------------------------------------------------------
-.-.do ------------------------------------------------------- 4-14-56
utkk ------------------------------------------------------- 4-21-56
..-.do ------------------------------------------------------- 4-14-56
BUo---------------------------------------------------------
----do -------------------------------------------------------

4-21-5%
4-14-s

●C-Date: DBte Of COIUItbW.

See table 34for eatlmati of aoaUabUealcfurn=d of SunshineUnits.

gin:::% dl%remdJwLn%Sr*
djmjgram

. —

65+45 <(J.42 ------------ .- . . ..-. --------
q L &to. 42 ------------ -------- --------

290+40 s&W. 8 ------------ 6.9 --------
<= q. 47 ------------ -------- --------
<~ 1.2*O. 71 ------------ -------- --------
<61 g,& . . . . . . . . . . . . -------- --------

SOm*93 80+1.4 ------------ 2.7 --------
M3+69 1,&EO.48 ------------ 0.34 --------

6940Q+470 164&2. 4 1585SI 2.4 2,2
573 3.4+0.72 ------------ -------- --------

1L?OO*B2 494A 3 ------------ 2.1 --------
<57 g ~ ------------ -------- --------

623*79 28*1. o ------------ 4s --------

,

D. Water not represent all of the radioactive material
that fell on these surfaces. In fact, data from
other fallouts suggest avalueof about 10-20%

Table 21 suggests a relatively high ratio of volubility.
activity associated with the titrate. However, Tables 18} 21,2 and 222 show additional data
it is probable that much of the insoluble ma- on gross activity found in water sources. Table
terial had settled out, therefore, the values do 23 gives the analyses by HASL.8

Table 2 l—Radioactivity of Water Samples, July 1954-October 1955 (AFL)

(VaIues exprwsed in d/r@fter4=fi95eonntfng error)

LA GOOIiWAIVIX Ier.mm WATER

DATE w Isum FILTERED
Untreated Treated UNFILTERED

Filtrate Residue

Rongelap Atoll:
7/16/54,KaM~e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38W*3200 -------------- . ..&*. &;... -------------- --------------
12118/54,Rmg.elsp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ------------- 1300*18W . . . . . . . . . . . . . .

l/26-30/55,ExUaetok. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 17000*2mO##. ..--.. . . . . . . . . . . . . . . . . . . . .

KaWe ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 3wJj2iou . . . . . . . . . . . . . 4KC43*3Z30””. . . . . . . . . . . . . . . . . . . . . . . . . ..-
Labwem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . IMOo+woo -------------- 25000*220M# ------------- . . . . . . . . . . . . . .
bmtial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M4xMm . . . . . . . . . . . . . . . ..4&*iG... -------------- . . . . . . . . . . . . . .
Rongelap.-. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31XCI*W30. . . . . . . . . . . . . . .- . . . ..- . . . . . . . . . . . . . . . . . . . .

10/21-22/55,KaMHe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 350Q*160U UO*lW................ .............. .............-
Labwcdj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6CO*15W 450*1MI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-

{

54QI’2Q 810+1s0 76*17:
Rongelap. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19CO*1W3 133*120 5300+140 4300*2W 1200&34*

1300+36 K5+I* 140

Ailir@nae Atoll:

75*19**’

10/23/55,Edbuk . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1500*14C0 60+130 1400+91 320*140 8’m*56#

‘From clstem near schoollroose; 4from well back of schoolhouse;““mound water; ~t~~g ~ter from ~, ~~, em.; ●*” fiOm cb~~ ~th
eofIapsed roof. Date of analysls: h’ovember 18-20,1955.
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22 RADIOACTIVE CONTAMINATION OF AREAS IN THE PACIFIC OCEAN FROM NUCLEAR TEST

Table 22—Summary of Gross Beta Activiq in Water (NRDL) *

BETA ACTIVITY(+9-/ml@ter)

60UBCES 01’ WATEE

lSLANO
Ocem Ciatem

Well
L:fd~

Bm-reU Tree Bole s%%%
o*&dy ToP Bottom

~ep>- --------------------------------------- NDA ● NDA 12 .... ........ NDA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Utik ------------------------------------------- 50 NDA 1,336
ROngelap. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2s . . . . . . . . . . . . ------------ -----------
So 220 G% 1.$000 430

Bti -------------------------------------------
*000 ------------ -----------

36 NDA .. . . . . . . . ..- . . . . . . . . . ..- ------------ . . . . . . . . .. . . 14,Om . . . . . . . . ..-
E&ink ---------------------------------------- 460 260 2s,m ------------ ------------ ......... ... ............ ....... ...-
Lsbaredj.... ................................... 7,700 66 . . . . -------- . . . . . . . . . . . . . . . . . . . . . ..- . . . . . . . . . . . . & loa . . . . . . . . ..-
KabeMe... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,200 60 ............ ............ ------------ ............ ..........- 15,00
tim~---------------------------------------- 6S0 170............ ............ ------------ ............ ............ ---.--.-..-
Bikar...---------------------------------------- 37 2s . ----------- ------------ . . . . . . . . . . . . ------------ . . . . . . . . . . . . . . . . . . . . . . .
ELdwetak_-.- . . . . ..--. -.-. -. . . . . .._-- . . . . . . . . 100 170 ------------ ------------ . . . . . . . . . . . . . . . . . . . . . . . . ------------ ------------

●Nodet-wt.sble aotivity.
“Collectionsmade8boutFebrmiryl,1956. Datareport.xdasofMarchl,195&

THAEL NRDL
NUMBXB NUMBEB

— —

8467____
34s0...--..
8326------
a527.._._
352s.....-.
Sfm2.......
a547.......
346a......
WW. ......
s47B._...
84e7._....
2boD._...
a5m.._...
8646.......
3460.......
3461-------
M79-------
3496... ..-.
s610.._.. -
8624.-----
M4b-..-..

542
599
7s5
787
7ss
757
ml!

KIN
11S36
1007

1020
1032

1034
100s
1027
1024
1029
N21

Table 23—Resuks of Analyses Performed at HASL
WATER

I ,

I
C+::AT;’

8AXYUN0LOCATION TYPE
ACITVITY

RowIBP----------------- Welloroktam. . . . . . . . . . . . . . 6-s-66
Entitok ----------------- Lens. . . . . . . . . . . . . . . . . . . . . . . . 6- s-66
Utm--------------------- WeU. . . . . . . . . . . . . . . . . . . . . . . . 6-a-56
.. ..do-.--..- . . . . . . . . . . . . . . . ..-do--- . . . . . . . . . . . . . . . . . . . 6- E-56
.-..do -------------------- Cisttlrn. . . . . . . . . . . . . . . . . . . . 6- km
. . ..do. ----- . . . . . . . . . . . . . . well . . . . . . . . . . . . . . . . ..-.-... 5- s-56
LlkteP. . . . . . . . . . . . . . . . . . . . . ..-do. . . . . . . . . . . . . . . . . . . . . . 6-8-5d

RongelaP. . . . . . . . . . . . . . . Lagoon. . . . . . . . . . . . . . . . . . . 6-11+6
OeJen. .. . . ..---. . . . . . . . . . . ..-..do. . . . . . . . . . . . . . . . . . . . . . 6-11-66
Enbaetok._. .-._. -------- . . ..-do. . . . . . . . . . . . . . . . . . . . . . E-11-55
Etiweti..------...-----. . . ..-do. -------------------- 6-11-66
Ego----------------------- . . ..-do. --.- . . . . . . . . . . . . . . . . 6-11-66
Utlrik------------------- . . ..-do. .--- . . . . . . . . . . . . . . . . . 6-11-M
LlkieP . . . . . . . .._. -.....-. .--. -do. . . . . . . . . . . . . . . . . . . . . . 6-11-’66
Rongelap--_ . . . . . . . . . . . . Ocean... . . . . . . . . . . . . . . . . . . . . 6-11-66
Qejen. . . . . . . . . ..-_. . . . . . . ..-. -do. . . . . . . . . . . . . . . . . . . . . . 6-11*
Enle.etok... . . . . . . . . . . . . . . . -_.-do. . . . . . . . . . . . . . . . . . . . . . &ll-66
Enlwetek....... .--.. -... .----do . . . . . . . . . . . . . . . . . . . . . . 6-11-66
Slfo....................... -.-. -do. . . . . . . . . . . . . . . . . . . . . . 6-11-66
Utkk--------------------- . . . ..do. . . . . . . . . . . . . . . . . . . . . . 6-11+4
L&lev. . . . . . . . . . . . . . . . . . . . .--. -do. . . . . . . . . . . . . . . . . . . . . . 5-11-66

d/rep
TOTALACTIVITY

L& 0s0s;
% sl+Q%c#n

l—l —1 —l—

wo+aa

a7s6
34*15

18*16

1630+32 66Q41 Slog .34 12
560+23 . .. . . . . . 139*12 . . . . . . . . --------

~20 . . . . . . . . 44*3. 2 . . . . . . . . . . . . . . . .
>19 . . . . . . . . 35+16 . . . . . . . . . ..-.-..

48+20 . . . . . . . . 494s . . . . . . . . . -------
2s+26 . . . . . . . . 27+4.6 . . . . . . . . . . ------

~Xl . . . . . . . . 34+13 . . . . . . . . . . . . . . . .
~sa . . . . . . . . 26*6, 4 ..-.-... . . . . ----
521 . . . . ..-. . . . . . . . . . . . . . . . . . . --------
520 ........ 22*16 . . . . . . . . . . . -----
519 . . . . . . . . 62*6. 4 ..-- . . . . . . . . ..-.
Sm ........ 24*O ........ .......-
519 ..-- . . . . . . . . . . . . . . . . . . . . . . . . . . ----
Sm ........ 31*O ........ --------

49*18 . . . . . . . . 24*2. 2 . . . . . . . . . . . -----
>18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ----
~zi . . . . . . . . 29*2, 2 . . . . . . . . . . . . ----

25+19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .----
519 .. . . ..-. . . . . . . . . . . . . . . . . . . . . . . ..-.
521 . . . . . . . . 41+2.2 . . . . . . . . . . . . ----

45*19 . . . . . . . . 43*3. o ........ ... ....-

“GD@e: Dataofoouotlng.
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CHAPTER Ill

Radiochemical Analyses

Tables 24 and 25 show the radiochemical
analyses made by AFL for the 1954–55 sur-
veys,z and Tables 26 and 27 for the July 1956
survey.’ In two pools of 15 and 19 fish muscle
samples collected in late July 1956 and analyzed
by AFL no radiostrontium was found.

Tables 28 and 29 show the radiochemical
analyses made by NRDL for the February 1955
survey,s and Tables 30, 31, 32, and 33 for the
February 1956 survey! Table 34 shows addi-
tional analysis of soils from the February 1956

survey including data on exchangeable calcium.
Tables 4, 5, 6, 13, 14, 19,20, 23, and 35 show

analyses by HASL.
In terms of a potential biological hazard the

strontiuxn-90 activity is of most interest. At
one year post detonation NRDL reports:
(1. . . In muscle and viscera samples of the
animals from Rongelap, Utirik, and Rongerik,
S@’ contributes approximately 0.5 percent of
the total beta activity. Srm is present in an
approximately 1:1 ratio with S9°. Since the
Hunter and Ballou calculations indicate that
SF’ and SP each contribute about 2 percent
of the total beta activity at one year after fis-
sion, there does not appear to be any fractiona-

i tion of radiostrontiurn into the soft tissues.
As expected, most of the internally deposited
radioactivity was found in the skeleton.

“Tissues of a few marine specimen were
analyzed for CS137(37-year half-life)* since this
rmclide was present in high concentrations in
water and coconut milk from this area. The

tissues of the rooster and of the coconut crab
contain significant amounts of CS137. A very
high fraction of CS’37activity was noted in the

“Newest astlmatedindicate 27.7-yearhalf-life.

muscle of the rooster (40 percent of the total
beta). * Further radioanalyses of marine speci-
mens indicated that the rare earth group con-
stituted n few percent of the total beta activity.
Ru106-RhlMand ZrgJ-Nbgscontributed the largest
percentage of the total beta activity.”

The AFL reports:
<(

. . . The Sr’O values for food plants, except
coconuts, collected in October 1955 approxi-
mate the theoretical proportion of mixed fission
products activity’2 at 1.7 yaw 4 percent.
Coconuts contained 0.1 percent SrWwith appro-
priate correction for time of collection. . . .

81
. . . In contrast to the strictly marine

forms, the coconut crab, which feeds principally
on land plants, had SrW levels of 3 percent in
the muscle and 12 percent in the hepato-
pancreas or liver, where calcium salts are stored.
The radioisotopes in salts leached from the
carapace were found to consist entirely of
SF-P. . . .

1[. . . Radionuclides of Sr, Cs, Ce and their
daughters did not account for the total activity
in most (fish) samples analyzed. Complete
fission product analyses of samples collected
at Eniwetok and Bikini Atolls indicate that
non-fission-product radionuclides may account
for more than half of the total activity in some
fish. Znw contributes one-fourth or more of
the total activity in shark muscle as determined
by radiochemical analysis and confirmed by
following the decay.” (Zn~ is not a fission

product.)

The two-year survey by NRDL continues to
indicate the h~h percentage of Zn” in fish.

●&e Section IV.

!23
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24 RADIOACTIVE CONTAMINATION OF ARE~

Unlike localization in the liver of mammals,
Znm was found distributed fairly uniformly
among the tissues. The COW found in clams

Table 24-Radiostrontium, Radiocesium and
Radiocerium-Praseodymium in Biolo icd

hSamples, December 1954-January 1955 ( L)

ISLAND

Rongelsp Atoll:
OcqerL.. ----
Kabelle- . . . . .

Labaredj . . . . .

Menu--------

Rongelap..._

●Dates of ruwdysis

I
PEBCXymG~O; TOTAL

10
31ooconutndlk----- <0.1
37CmJerpO.. . . . . . . . . . . . .
30coo0nutmflk..-.. . . . . . .
28Hd{rrwda. . . . . . . . . . . . . . .
39coconutrx-ab 0.86

muscle.

41mullet muscle.-.. 0.0
ZacoconutInllk- . . . <0.5
43teYubOnO_ -...._ 0.0
42t-cmbone._... -.. 0.0
40dogtooth tmm 0.0

muscle.
27cocmut meat.. . . . 0.0
28cocunntmilk . . . . . 0.0
32wdrmns fruit... >0.1
34pspays mmt..-.. y. 1
32squrd meat. ...-. >0.1

;* -
:0.1
. . . . .
. . . . .

48

0.0

:0.5

0.0
0.0
0.0

0.0
0.0
1.3
25
1-s

—

&J17

S@.,
Oct.

1866”
81.
0.0

72.
0.0

67.

0.0
76.
0.0
0.0
4.8

26.
78,

110.
68.
51.

Jrdv,
Aug.
1965*

0.0

71.
0.0

28.

L o

Lb
0.0
28.
26.
0.6

<0.4

<0.2

0.7

3.7
1.0

IN THE PACIFIC OCEAN FROM NUCLEAR TESTS

accounted for the major portion of the activity.
(The ability of clams to concentrate COWselec-
tively was verified by laboratory experiments.)

Table 25—SrW in Biological and Lagoon Bottom
Samples from Rongelap Atoll, October 1955
\.

TOTAL
ICLAND SAMPLE ACYrVITY

d/m/K”

Rongelap.-. Coconut mat.... . . . . . . . . . . . . . . . 110
Pandanrrzfrrrk----------------- 180
Morinda tit------------------- 47

Labsredj ..- AYmwroot corm----------------- 40

Kabelle .. .. . Coconut crab muscle---------- 440
Coconut crsb liver . . . . . . . . . . . . . . l,mo
Cwonut rc’sbSAM of @WSWX.. . . . . . . . . . . . .
Coconut crab cutfcleof carspace- . . . . . . . . . . . .

Labaredj --- GIsnt clam mantle and muscle.- 1,703
Want dam kidney. . . . . . . . . . . . . . ,5,m

Do----- Bnnlto made .. . . . . . . . . . . . . . . . . . m
Bonito liver .. . . . . . . . . . . . . . . . . . . . 1,700
Bonito bme..-.-.--- . . . . . . . . . . . . 390

Ksbelle . . . . . Grouper muscle. . . . . . . . . . . . . . . . . 31
Grouper liver .--. --.. . . . . . . . . . . . 5,603
(loatfish muscle.. . . . . . . . . . . . . . . . 42

Labaredf --- Tem muscle..--. -.. -- . . . . . . . . . . 61
Estdie--- Lagoon bottom,

I

depth of water 6’, Top ~ch -- @~
frsctfon contslrdns Tti ~ch-- ~’ ~
psrtlcks >0.074
mm dismeter.

Sm,
PEECENT
or TOTAL
Acmvr’rr

o
21
L6
3.2
2.9

12
m. o
m.o

0
0
0

<0.:
0
0
0
0

0.72
0.71

“Wet weight bssfsexcept lagoonbottom wh[cli fi ou adry welsht bsAs.

Table 26-Radiostrontium in Plants Collected at Rongelap Atoll July 23-24, 1956

CountedSeptember~, 1966 (AFL)

TOTAL Srw

PLANT
C&y a‘Sumwumz

TISSUE ISLAND @ ACTATYY dlmlg wet ,, &ar:&#e
dfmjg wet

Breadlndt -------------------- Ma---------------------- Rongelap----------------- 42.0 0.82+0.03 o.Oxhszs 5Q1*70 1.77+0.10
Morhda . .. . . . . . . . . . . . . . . . . . . Ptip=dswd ------------- . ..--do --------------------- so.4 3.1+0.1 0.00136 694*O 3.6s+0.32
Psrrdrmrrs.-.. .---. . . . . . . . . . . . bed---------------------- .-. --do --------------------- 79.7 2.2+0.6 o.W!-4YI 150+44 o.76+0.06
howwt -------------------- PulP end Sail ------------- .----do --------------------- 168 2.55c0.6 0. 0fL332 294449 1.4844.03
Comnut ---------------------- Mm---------------------- ..-. -do .. .. . -------------- 262 0

Do----------------------- Mat---------------------- .-... do... ..._- . . . . . . . -----
-------- ---- --------- --- ------------

Do----------
64.6 0 ------------ ------------ ------------

. . . . . . . . . . . . Mm---------------------- =beUe ------------------- 36.9 0 ------------ ------------ ------------
Do----------------------- Mint ---------------------- --. -.do --------------------- 148 0 . . . . . . . . . . . . -. . . . . . . . . . . . . . . . . ..- . . .

.- ,., . . .. .. . .,T,.... . . . . . . . . . . .
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Table 27—Radiostrontium

RADIOCHEMICALANALYSES

in Land Hermit Crabs (Cenobi:u sP.)
23-24, 1956 (AFL) -

25

ColIected at Rongelap Atoll July

Radioactivit~ as of Counting Date, September 10, 1966

I I TOTAL
SPECIMEN NUMBER TISSUE ISLAND p AmmY

d[mlg wet

1+9-------------------------- Liver ----. . . . . . . . . . . . . . . . . KaMlle -------------------
Do----------------------- Mwcle...-.--.------...--- .----do ---------------------
Do----------------------- Skeleton---------------- .__do .... . --------------

1~-------------------------- Live --------------------- -.-.. do--------------------
Do----------------------- Mmcle -------------------- .----do ---------------------
Do----------------------- Skele@n------------------ .._-do ---------------------

1+1-------------------------- Mwcle -------------------- . . ..-do --------------------
Do----------------------- Skeleton. . -------------- .--. -do---------------------

I-52. . . . . . . . . . . . . . . . . . . . . . . . . . . ..do ... . .._-. . . . . . . . . . Rongelap . . . . ..-_. -------

242

434

6,410

032

273

~ lCQ

444

6, (MO

3,900

i/m!~wet

424S2

624c!Z!

2460#

47*14

2&E6

1310+3

8034

2130S30

131&t5

o.m304
o.0022Q
0.206
0.iKt718
0.00223
0.262
0.00919
0.189
0.177

“SUNWUNZ
Umrs”

6250+2-31
33’JO*311O
b310*19
311O*946
4916+1170
2966+7
612&M82
4446*153
2266+14

Table 28—Radiochemical Composition of Residual
Contamination (NRDL)*

c
PEBCENTAQEor TOTAL ACTIVITY OBSEBYZD=

MATEBIAL

&s!

Arrowroot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3

Breadfruit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ● NDA

Coconut frond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2

Coconut meat .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NDA

Coconut milk .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . NDA
Grass. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.3
Pandsnus... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.5
Papaya . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,6
Cord.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2
Soil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.8
Lagoon Imttom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.1
Cistern water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.9
Ground water. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.8
Lagoon water. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.9

I

S*W

6,9
6.3
6.0

NDA
A-DA

4.6

2.4

7.3

14

2.2

5.0

8.6

2.5

4.0

RADIONWLWE8

Rare
Esrths

3.0
xl
80
1.2
0.9

74
1.2

37
67
73
82
41
40
76

z~h b

O.b
19
L2

FWiA
NDA

6.4
0.2

31
10
0.1
0.2

24
20
9.7

R“1OOb

7.8
NDA

6.7
NDA
NDA

4.8
0.6

12
4.5

22.3
13
20
16
7.0

c~ul

80
24
L 6

95
96
8.4

95
11
1.1
1,1

h’DA
13
!3.2
0.8

.Values M of 15July 1955(16mos after the nuclear detonation). bNb*~and RhlO*may recalculated
from the reported perent values. . N’o detectable activity,

●Coliectionsmsde about Febratuy 1, 1955.

1.6 +6.3
ao
0.2444.02
3.6 +1. 6
2.444.76
0.58M. 16
0.71+6.05
0.32+41.04
o.48+6.14

,
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Table 2g-Radiochemical Analysis of Fish and Chicken (NRDL)*

IaLQ+D FISH

Ren@ap A40U

1

Pelnrgic. . . . . . . . . . . . . . . . . .
snapper._____ . . .. . . .

1‘Ongelap‘Wn Fiat t3sb_.___ . . . . . . . .

(Ccmnutmb ... ..

{

Spider Mel---------------------------
Oe)en .._do. .-.. __ . . . .._ . . . . ..__ -.__.

Red eye mob... . . . . . . . . . . . . . . . . . . . .
Labaredj Killer clam. . .._- . . . . . ..--- . . . . . .

Rongelsp Rooster. . . . . . . . . . . . . . . . . . . . . . . . . .

Wttrik AtoU

I
We-----------------------------------

‘tti ButMy~-------------------------

RonoerikAtoll

ExdwetakMeet ---------------------------

~&.4AL PERCENTAGE or To’rAL BETA ACTIVITY
WET

TISam ACTWITT
(d/mx 10+) &6*

—1 I

{

Viseen --------
So3 Qiu----------

MnaceL._... _

[

Muscle.. . . . . . .
‘7 Viscwa...--...

II~m Muxde ... . . . . .
Vistas. . . .. . . .

% “Total bdy . . . .

11 .-... do.-. .._.-
30 . . . ..do ... . . . . . .

230 . . . ..do ... .. . . . .

I

Muscle..-.- . . .
viscera--------

1140 Liver . . . ..--..
Skin. . . . . . . ..-
Tibim . . . . . . . .

2A TotsJlbOdy._.
13s .-. -do...-------

{
~.

viscera _...-_

Muscle______

I ,

82 1.5
3 0.4

20 0.:
40 0.f

665 0.1
175 0.z
225 0.7

1204 0.1
432 0.1
29 1.1
64 0.2
11 . . . . . . . . .
23 0.8
7 20

12 L 3
101 0.2

1 1.1
7 .-----..-

7 0.8
100 0.2

.—
&M

1.0
0.3
0.2
0.6
0.1
0.2
0.6
0.1

b NTDA
o.s
0.2

.. . . . . . .
0.5
L 6
1,0
0.2

0.9
.. . . . . . .

------- .
0.2

R8re
Earths

a.:
3.:

(“)
5,e

18
L 3
1.Q
7.e
1.9
l.e
2.8
2

14
4

51
L 4

11
-- . . . . .

5.2
39

c!#a7 RU1OL z
RhlW

— — .

0.07..........-...

. No dats taken. b No detectable activity.
‘Colkwtions made abont February 1, 1953, Data reportad as of April 196S.

.- -. . . . .- .. . . . .,.. ,.-w.-. . . . . . .

-........ ---------- ----
--------- --------- - ----
......... ........- . ----
-------- 14.2
. . . . . . . . . .-------- . -----

21 . . . . . . . . . . -----
.. . . . . . . . . . . . . . ..- - -----
------- . . b.3

1.0 . . . . . . . . . . ------
------- -. --------- . ------

40 ------- . . . ------
------- -. .--.------ ------
.-. . . . . . . . . ----- . . . . -----
.-- . . . . . . --------- - ..----

1,0 .-.----.-- . . ----

.-. . . ..- . -------- .- .- ..-.

.-- . . . . . . -------- .- -------

. . . . . ..- ---------- -------
0.04 ---------- ------



1
1

9

I

,

I

‘1
I

RADIOCHEMICAL ANALYSES 27

Table 30-Radiochemical Analysis of Biological Specimens from Rongelap Atoll (NRDL)

kAND, SAMTI.ENo.,AND SAXPLE

wh~ 18h?l&

1502C,tit flab. -... _ . . . ..-.. _-

1s09, Km? e18m.._ . . ..-.. -----

1513,Kfller Olaf.-_..-_._ . . . ..-

1S20A,IAUKGnsta10beter.___..-

16Z)C,Red eye mab--.___--.--

15XID,Red SWtt8d uab______

1520B,Oommatmab--.._._._.-

Kubdln Ii&m&

1s2s, Snappm f3eb_._..___...,

I

1540,(lumper I%h__..__..,..-,

1s44,P8n’Gtw..------.. -. . -------

737,Helmettic. __._.....__.

WET
TMEUE WEIGH!

w

Bone.___ . . . . . . . .

vixOra_________

skin.-.._........

Muscle.._ . . . . ..__

soft tfsem3_______

.-.-- do.--.. . . . -------

.-.. -do..-------------

---do. . . . -----------

---do---------------

----do---------------

Mueele._ . . . . ..-...-

sHn___________

Bone___________

vL9cem..._..__..- -----

‘A

1(

z

m

1s0(

Ss2

79

67

73

114

2s1

se

141

----

whole _________ 176

Bone__________ U9

GUI... . ..-. -....-.-. 66

Bead. .___ . . . .._. 2s0

v&cam....._...__ 259

Soft tissue.... ..__- 271

CA (mg

S&3

37.I

337

111

742

1563

320

2342

m

--------

3s

9S7

1042

2413

16Kl

1SU3

42s

7920

114S3

!X24

1.b

40

0.2

1.1

m

31

1.3

0.76

0.75

3.6

0.96

1

2.4

2.7

0.75

7.0

0.S3

&5

6

4.8

OAifMA
ACTJV7TI
dlm/sm
)1ex 10-

217

2.8

2.4

2.1

33

S2

2.1

3.8

0.4

3.1

0.s

4.1

4.4

6.3

6

23.4

2.7

20.9

8.8

11.9

VcLml

R.E.b

S@
Znu

R.E.
&m
Znbl

R.E.
ST@

R.E.
Sfl
M
R.E.
Sfl

R.E.
se

R.E.
s@O
Q+17

R.E.

R.E.
8fl
Zna

R.E.
s~m
z~M

R.E.
S*M
z~w

R.E.
fjp
z~a

R.E.
Sfl
z~w
R.E.
Sfl
z@l

R.E.
s~w
z~u

R.E.
fj~w
z~u

R.E.
E@
Znu

R.E.
s-
z~w

T
NUCLIDE PERC8N
ACTIVITY
(d/m/sem- T%AL
)1ex lo+) ACTIVIT
— —

NDA ●...-
ll*l.7...-
240--------
0.60. ...-”--
NDA ___
2w3______
2.5...__-
0.34#.26..
230--------
NDA ----

0.464476..

190----._-

NDA...-.
2.4+o.eQ...
2Geo. . . .._
77--------
U.w.w. .
7370------
26---_----
ND A.._-
37---------
0.13+0.07..
15--------
1.2S+0.18..
26.-_.._.
o.58------

4.1--------
NDA.._-
.5s-------
2.4.-..__
0.32+0.76..
3W.---_.-
19-------
3.w.36._
440. . . .._-
120.-...-..
7.s-5+0.94..
330--------
NDA . . ..-
0.79+0.17..
3so______
5.- . . . .._-
13.7*1.o._
1870------
3.9...__-
0.3%J4.U..

l&)------
3,7--------
0.87+0.52..
1670__...
NDA. _..
2.5+1.s9-..
920_____
69..___.
L26ja34.-
WaO... . . . .

0
7.3

S9
0.1,
0

69.3
M. 5
L 7

96.s
o
0.4

bm.6
0
ax

63.4
2.6
2.7

S9
2.0
0

49
0.2

20
1.7
7.4

le+b

L2
o

S42
2.4
0.5

92.7
7.9
1.2

100
u
2.9

S4.2
o
L o

97
a7
2

7Rs
4,7
0.7

66.8
0.4
0.1

m
o
a3

93
128
0,3

91,6

m7N-
amNx
JNITa●

6s7+90

o

4s+24

1S9+s13

146+42

42t%31

o

3+1

20+8

o

0

24444

72*8

47#8

22*

m

6s+46

6+3

IO*5

?&Mll

—.—
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Table 3@Radio&emim1 Analysis of Biological Specimens fi-om Rongelap Atoll (NRDL)-CO,“

=
f3uN-

rm9

WET
IELAND, SAHPK.X NO., ANU SAMPLE Trssm WEIORT

(g)

3AX3fA
.cTxvI1’YNucr.mE

W%%

NUCLIDE PncEN7
ACTIVITY
(f4mtwm- T%AL
31ex lo+) Ac’nvrm
— —

BETA
mrmr’rr
~:lsm;

6.6

1.0

6.5

5.4

6.1

1.7

1.8

1.8

la 7

102

——

NDA...-. 0
1.65*2.4... 0.2
NDA----- o

MS*O.48.. 0.7

NDA.. -.. o

1.&to.44.. 0,3

1540------- w

3.6-------- 0.7

0.Z%O.35.. 0.04

Moo... . . . . 95

11.- . . . ..-. 1.8

1.2*0.2Q. . . 0,2

1480. . . ..-. 93

NDA . . ..- 0

210. . . . . . . . 106

13.3 ------- 7,4

1.7H.32... al

6230. . . ---- ml

0.8 . . . ----- 0.6

4.72+0.59.. 2.0

300-------- 19.2

1210------- 65

6.2&to.47.. 0.3

llW3. ----- 116

1.95j413Q.. 0.02

f3ejen181a&

1621,Smpwti.-.-----...----...- He’d ---------------- 210 24.7
[

R.E.
8*W

11.8
{

R.E.
s+

{

R.I!.
15.7 g@

z@

{

R.E.
16.8 8r10

z~el

{

R.E.
15.9 g~w

Zrps

2.1
{

R.E.
z@

{

R.E.
77.9 Srn

z@r

2.3
{

R.E.
Sm

{

RuIM
18 R.E.

f@O

6s
{

R,E.
5P

3250

1315

327o

lW

.-- . . . . . .

402

21w

loao

n3

175 I

23+s

2416

214

63M

o

0

35+18

M15s2ti

B&MO

io2*331

skin. -------------- 73

Bone---------------- 173

MusoJe.... ..__._- 611

viwera.__.__.. 87

.-

Gil--------------- 28

1630, C3muperMb------------------- WI&-------------- MI

1629,Wmd ~b--------------------- soft tLs.5ue---------- 46

l~,8pidwti -------------------- -.-.. do--------------- 90

163S,f3pidersndL_._. _.._... -- -.---d~.-..--.....-.-- 66

~ &.mshineUnft.O.Oul POS@kg Ca. b R,E. - Rare Earth Group,
D8ta of collection: February 1956, Date of OOonting:April-May 1956.

● NDA =No Detmtable ActlvIt y.

Table 3 l—Average Relative Composition of Nuclides in Plants, Soil, and
Water (NRDL)

I 1

SOUBIX
h’o. Or

PAnr 8AlWL.ES
AVEBAQED

RELATIVE COXPOMTION (pereent)

‘&r&d

Earths
S* R“hn

— .

C.qw

48.9
79.8
ff12
9S9
99.6
m. 6
8.3

92.6
72.7
3s9
76.4
11.7

0.34

. .. . . . . .
. .. . . . . . .

. . . . . . . .

-NTS

Portohm. . . . . . . . . . . . . . Whole . . . . . . . . . . . . . . . . . . . . .
Pripaya- . . . . . . . . . . . . . . . Fruit . . . . . . . . . . . . . . . . . . . . . . .

[

Husk. - . . . . . . . . . . . . . . . . . . . .
Meat. . . . . . . . . . . . . . . . . . . . . . .

Comnut . . . . . . . . . . . . . . . . Shell . . . . . . . . . . . . . . . . . . . . . .
MUk. . . . . . . . . . . . . . . . . . . . . . .
L4avm... . . . . . . .. . . . . . . . . . . .

I

Keys. . . . . . . . . . . . . . . . . . . . . . . .
Pandnnus... . . . . . . . . . . . . Leaves. . . . . . . . . . . . . . . . . . . . .

Akroot . . . . . . . . . . . . . . . . . . . .

11.8 . . . . . . . .
2.6 . . . . . . . .
0.7 . . . . . . . .
1.0 . . ..--..
0.1 . . . . . . . .
0.2 . . . . . . . .
0.4 6.1
6.5 . . . . . . . .
5.1 %9
0.8 . . . . . ..-
1.0 6.8
3,0 1.4

1

1
8
2
2
1
2
2
2
2
1
1

39,2
17.8
L 1
0.0s
0.4
0.2

86.6
Z2

13.3
10.3
16.8
K4.9

53.s

644
lCO
94.6

NW

&owmt. - ----. --e “Tuber.. . . . . . . . . . . . . . . . . . . . .
p IAave9 . . . . . . . . . . . . . . . . . . . . . .

son

5.6 10.0

25,6 . . . . . . .
0 . . .. ----
5,6 . . . . . . . .
0 . . . . . . . .

Depth, o-l fn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
WATER

cM%rn.--. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Wel..- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
IAgwn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Oceml--- . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 2

Dateof dlectloru February NM. Date of COrmhg: ApriI-May 1966.

-!----- r--- T.. . —. . .
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Table 32—Sunshine Units of Plant Samples
*

SAMW
sAMrLB Isr.mrn W:I&n

{
PortId8ca.._. --- .. . . .. . . . ..- ;y:y:::::::::::::::

223
23

Papain.-. .-- . . . . . ----------- RonsehP --------------- 240

(

Rongelap--------------- m
Coconuthusk-- . . . .._. --- Enfaetok... . . . . . . . . . . . . . 23

%~ . . . . ..-. ..- . . . ----- 360

{

Ron@ap .-.. --- . . . . . . . . 460
Coconut meat--------------- Enieetok---------------- lW

mom. . . . . . . . . . . . . . . . . . . 1s0

{

En4aetok.. . . . . . . . . . ..-. . So
Coconut shell .. . .. . . . . . . . . . . . ..-do ----------------- - 120

Qejen. . . ..-. ----------- . 86
Ooeonnt ndlk --------------- Gem . . . . . . ------------ - 140

{

Entwetsk . . . . . . . . . .. . . . . 3A
Col?anrlt1e8v*-------------- ut~------------------ . se
Coconut, whole.. . . . . . . . . . . . oejen . . ---------------- - lm

{

Enfaetok.. . . . . . . . . . . . . - 24)5
Arrowroot tuber----------- Sifo-. . . . . . . . . . . . . .. . . . . 28C

Oejen. . . . . . . . . . . . . . . . . . . 103
Arrowroot leavesandstalks.. (leJen. . . . . . . . . . . . . . . . . . - 15

{

Enfeetok--------------- -
PamiwlnS keys------------ . ----do ----------------- -

lfu
215

{

.. ..do. . . . . . . . . . . . . . . . . . la
Palvhrms109vea..._ . . .---- - ~jm------------------ - 32

Pandmlmtiroot---------- .
{
Enhetok--------------- - 4e
Oejen----------------- - St

!AI.CIUM
ONTENI
(m)

178
393
338
162
58
47
2s
40
xl
16
8

23
20
69

163
19.s
1140
283
114
386
w

134
66
43
23
14

Table 33—Sunshine Units of Water Samples

I CAL4XWM
8AAfYLt 18LAND m LITEE

(m’g)

- {1
~m----- --- RongelaP--------

vtMk -----------

(
-.._do --------

Well. .-.. -.- . . . . . ..do ---------
Eniaetok... . . . .

{

RonselAP-------
ocaan---------- Utirik..--.- . . . .

Eniwetak- . . . . .

{

Ronge18p---.---
Lagoon-. . . . . . Eniwetak --------

utirtk..- . . . ------

48
61
w
m

Xtoo
352
408
402
m
137
441

1186+10
204A4
39+10
NDA
NDA
NDA
NDA
NDA

190Ma
NDA

204*1B

Emm4mNx
UNXTE(2.2
/mS@/g Ca)

1.lxlokHz30
147*164
261* 64

0
0
0
0
0

189* 68
0

2%X*1M

NDA fndiceta no detectable sctivity.
Date of collection: February 1966. Da@ of counting: April-May 1956.

1OO-M*1W
638O+1O6
246*33
340+2.8
160*24
4!20+24
11O+6O
18+29
28*!B
26+18
NDA
NDA

41+21
197*37

NDA
1s7+422
2m+20
73*16

196*36
290544

loeo+m
4m*44
4e04c41

NDA
20+33

103*27

29

UN9EINE mm’e
.2d{m SrWg Cb)

2.68x 10%250
6146+1X7
322*44
9W+76

1Z304492
4oeo*240
leol*uoo
200*320
W5*620
706*M0

o
0

E56*600
12m*250

o
3KQ*52U
108*1O
S9+19

789+140
340+30

WXM2W
1*166
3a)o*300

o
390+060

8366+840

Table 34-Sunshine Units of Marshall Island
Soils (NRDL)

—

ISLAND

Utfrik -----

Oejell.-...

Lfkiep .. . . .
Eniwetok..

Ronge18p.
Sift -------

Eniaetak.

SOIL TYYE

Small sand-like
particles.

L9rge coral par-
ticles.

L@my..-_ . . . . .
Smell Lwmd-llke

particle!+ and
loam.

Loamy ...._-_
Small sand-llke

p9rticle5.
.--_do. -._-...

3*L 5

1886+20

11+2
62+2

234+4
25*3

400+11

Ex-
lANQE-
ABLE suNeErNB UNITE
ADXUM
;$$

L 9 600s30

1,4 6.2X1OY+I8X1N

11.3 4304J
46 6.1X1O%18O

12.7 8.4X1O%L5O
.8 1.3X16%1. 7XUY

.9 L 9X1O%6.4xl@
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CHAPTER IV

Internal Contamination of Animals

At the time of the fallout on Rongelap
Island there were a variety of animals present.
These were left to live on the island, and rep-
resentative numbers were collected on the 8th,
25th, 33rdj and 51sb53rd days and then
sacficed. Tables 36, 37, and 38 show the
relevant data concerning external doses to the
animals while living on the island, and an
analysis of their internal contamination.8

Over 90 percent of the activity in the body
of animals was in the skeleton. At 82 days
past detonation, 62 percent of the skeletal
beta activity of the pigs was due to SP9,
7 percent Bal@, and 10 percent rare earth
group. However, it was reported that
i; . . . In the 6 months period post detona-
tion neither significant gross changes nor

pathological changes which wuld be definitely
ascribed to radiation were detected in any of
the animals.” a

Table 39 shows the activity of a rooster and
rats wllected 2 years post detonation.’ The
gross activity in this rooster was 40 percent
of that of a rooster from the same locality at
1 year post detonation.

Since these animals represented interesting
cases of living continuously in a heavily con-
taminated environment, a strontium-90 anal-
ysis was made later of some rats and a rooster
collected at the 2-year period. (Table 40).9
Additional analysis was made by AFL of a
single rat bone specimen (Table 40). These
data are extensive but do indicate the rela-
tively low body burden of strontium-90.

S8
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INTERNAL CONTAMINATION OF ANIMALS 35

Table 37—Radiochemical Analmis of Tissues and Urine of Pigs From Rongelap on 82nd Day Post-.
Detonation

BETA ACTMTY—DIM/TOTAL SAMPLE

SAMPLE
GROSS

ACTIWTP
(x 10+)

Pig #24(25.8km) :
Skeleton (total) ..-. -. . . . ..-- . . . . . . . 8890
Liver ... . . . . . . . . . . ..- . . . ----------- 31
Colon and contents.. . . . . . . . . . . . . . . . 12
Lung (alveolar) . . . . . . . . . . . . . . . . . . . . 1.5

stomach. . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2

Intestine (Smu). . . . . . . . . . . . . . . . . . . 2.3

Kidney . ..- . . . --------------------- 3.3

Rem8infn4!tissue.x. . ..--. . . . . . . . . . . . 680

Total . .. .. . ..-. .-.. --.. -..- . . . . . . . 96-20
Vrinesample, 24k--. . . . . . . . . . . . . . 13

Pig@ (’23.7kgm):
Skeleton (total) -------------------- Moo
Liver .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27

Colon and mntenti.-..-. . . . . . . . . . . . 16
Lrmg (alveolar) -.-. . . . . . . . . . . . . . . . . 1.1

Stitch -------------------------- 2.0

Intestine (s=U)-----..--.--...--. . 2.6

obey --------------------------- . 3.1
Remainfng flu-. -... -- . . . ..--... . 220

Total---------------------------- . e$70
Urine sample, 24has--------------- - & 2

SUMMHtY

Sfll

(x I&$)

6660
0.40

5.0
0.22

0.22

0.62

0.21

5667
8.7

51fM
0.53
5.0
0.26

0.2$

0.82

0.14

-. . ..-. . . .

6107
64

—

Bs140

(x lo+)

660
0.33
2.4

0.20

1.1

0.50

0.42

. . . . . . . . .

665
1.2

530
0.20
3.2
0.23
0.13
0.88
0.19

.. . . . . . . . .

534
0.40

TRy;!

EAFtTEI
(x IG+)

1010
6.4
3.2
0.8
1.3
0.51
0.74

. . . . . . . . . .

102U

1.6

690
5.5
4.9
0,23

0.30

0.88

0.52

-----------

702
0.54

CIEOSS BETA ACTIVITY SKELETON yoy; URINE
(24 HE.%)

sRM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 62.0 6s.o 69.0

Bal@.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- 6.8 6.5 7.9

Rare Earth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.7 9.0 10.5

7s.5 73.5 87.4

All valnes cmreoted for decay.

I
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Table 38—Beta and Gamma Activity of Chickens From Rongelap (IJCx 104)

\ HEN #1 I HEN #2 I HEN#39 [ HEN 436

DSY of death”” .. . . . . . . . . . . . . . . . . . Day 23 Day 23 DaY 74 Day 97

Daytiymd”” ------------------ Day 24 Day 24 Day 79 Day 107

Tie-sue Beta Gamma Beta Gamma Beta Gamma Beta Gamrm

Table.. . .. . . . . . . . . . . . . . . . . . . . . . . . . 7W0 3850 8180 4610 123 695 233
Skeleton... . . . . . . . . . . . . . . . . . . . . . . . 11034 55800 IlrNm 609C0 M&Q S600 %670

Liver . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 119 21 232 271 12 72 34
Obzti.-.-. . . . . . . . . . . . . . . . . . . . . . . --------------- ---------------- 41 17 7.0
e31mrd (content) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..- ---------------- 0.93 — —

Crop. .--. ..-. -. . . ..--- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.43 6.0 20
Meetine (L) end cnnt@a-------- ---------------- ---------------- 0.63 10.0 3.0
Inteetioe (S) end contents-------- ---------------- ---------------- Lo 40 3.0
Pm-------------------------- . . . . . . . . . . . . . ..- ---------------- 0.16 — —

s@3e11..-... . . . . . . . . . . . . . . . . . . . . . ---------------- ---------------- —— L o
Hkdrley.. ..-. -.- . . . ..- . . . ..--.. -.. 1’38 46 . . . . . . . . . . . . . . . . 1.17 9,0 9.0
Lumge(Alveoli) . . .. . . . . . . . . . . . . . . 17 B 026 0.57 40 20
Trtim. . . . . . . . . . . . . . . . . . . . . . . . . . ---------------- ---------------- 0.24 2.0 1.0
Turblnates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.87 19 22

HEN #35

Day 121

Day 122

Beta Qarnrna

215.5 69
31al %50

32 22
8.6 7.6
1,4 —
7.9 —
6.3 —

—
——
——

14.2 10.0
3.4 4.6

10.7 3.7
15.3 7.6

HEN#7 !

Day 138

Day MO

3et8 Gamma

41.3 31.3
600 ●454
17.7 13.5
10.3 7.9
7.5 1.2

122 9.3
14,0 10.7
s 4 8.4
——
—-

1L9 124
5.6 43
0.9 0.2
—-

HEN #24

Day 159

Day 159

}eta Oammn

32.2 8.1
437 “117.6
10.7 1.8
3.6 0.6
0 0.3
45 0
8.Q 0.m

........- ------
0.75 0

o.2a —

0.79 am

16.8 0.s2
—-

——

oC!efmfated using ratio of gamma activity skeletou/tkbia. “*Day poet detonation,

Table 3g-Summary of Gross Beta and Gamma Activity in Rongelap Island Animals ~L) *

——

Rooster-. . . . . . . . . . . . . . . . . . . . . . . . . 1 2,250

Skeleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 560

Muscle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,050

f3astrointeetinaftract . . . . . . . . . . . . . . . . . . . . . 185

Liver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 192

Respiratorytrect ------------- ------------ 32

Total aetivity .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Rate .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 62.9
Skeleton.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.1
Heed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,4

Mueele. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39
GArolnteetinaltrect. . . . . . . . . . . .. . . . . . . . 10
Liver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.6
Respiratorytrect . . . . . . . . . . . . . . . . . . . . . . . . . 0.5

Total activity .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-

RadiOaCtiVity.

BETA
I

CIAmVA
———

1

.52

5.1

0.8

2.4

0.2

............. ........- .....
93 101 181
4.9 6.9 66
4.3 1.6 3.7

12.5 9.4 49.0
a7 0.4 17.4

ea. 5 . . . . . . . . . . . . . . 119.3 . . . . . . . . . . . ..-

1 I I............. ..............
0.73 17U

0.15 36
0.03 7.5
0.32 22.0
0.08 21.7
0.03 62.0

1.34 . . . . . . . . . . . . . .

.............. ..............
0.15 35.5
0.1 18
0.04 10,2
0.27 27
0.06 15.6
0.02 3do

0.64 .. . . . . . . . . ..-

●Asdeterrnlnedon bdsof UtOtstandards andemplrlcal scattering8adabsorption em'rection
●Date of collection: Febru8ry 1956. Date ofcountlng: Apr-May 1956.
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Table 40-Analysis of Rats and a Rooster Collected on Island of Rongelap

February 1966 ‘

I
WET

WEIGHT

R8t:

1515Carcassb. . . . . . . . -------------- 447
M16C Cam---------------------- 526
1517CCarcaw.--. . . . ..- . . . ..-... --- SZ3

Rmster:
M1OFemm ------------------------- *2ao
1510~bla -------------------------- Uo

d~S~~/

642+23
316+52
367+21

1,21O*3B
6,702+119

%/sanlple
(J3m)

o. 5s3

0.315

0. 3s3

&19

9.50

—
s. u.

645*I9

453*WJ

4m*27

105*3

272*5

SPECMEN sp# cAIAmJM s. v.
—.

Rnt:
Bme------------------------ 245+5 dimhzfwet. . . . . . 171+4mg/gwet------- 044

37

s NRDL. bDoes not fncludehead, femme, tibiae and viscera. o Dry wugbt of
z femur halves. dAFL.
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CHAPTER V

Residual Activity in

Pacific Ocean

During February-May 1955, a survey was
made by the Health and Safety Laboratory of
the U. S. Atomic Energy Commission and the
Office of Naval Research (Operation Troll) of
the Pacific Ocean extending from the Marshall
Islands westward across the Pacific, northward
to Japan, then east to SanFrancisco.

The chart, on page 40 represents data on
activity found in sea water and plankton.
Table 41 shows some representative data on
activity versus depth of water sample.l” Tables
42 and 43 show representative data for marine
Iife.’”

Below is a summary of some of their con-
clusions:

1. Sea water and plankton samples show
the existence of wide-spread low-level activity
in the Pacific Ocean. Water activity ranged
from 0-570 d/rein/liter and plankton from
3–140 d/rein/g wet weight.

2. There is some wncentration of the
activity in the main current streams, such
as the North Equatorial Current. The
highest activity was off the coast of Luzon,
averaging 190 dJmin/liter down to 600 m
(April 1, 1955).

3. Analyses of fish indicate no activity
approaching the maximum permissible level
for foods. The highest activity in tuna fish
was 3.5 d/rein/g ash, less than 1 percent of
the permissible level. *

4. Measurements of plankton activity offer
a sensitive indication of activity in the ocean.
On June 11–21, 1956 another survey of radio-

activity in the sea was conducted near Bikini
and Eniwetok Atolls by the AFL. Since this
survey was conducted during the Spring 1956
test series of detonations, temporarily relatively
higher activities might be expected. Table 44
summarizes some of the data.’;

“Based on 1/10m P.c. of that for atomic energy workers.

89
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STATIONS

1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2-------------------------------

8. ....... ................ ......

RESIDUAL ACTIVITY IN PACIFIC OCEAN

Table 4 l—Water Samples at Stations

41

3

4

5

6

7

8

0

10

11

12

13

14

18

19

20

21

22

23

24

26

26

27

2s

29

24

35

26

37

28

w

40

41
42

42

44

45

49

50

51

52

53

64

56

54

57

68

E4

6C

DEPTH, M

0
8

24

42

64

88

12a

169

25a

34a

437

652

a
0

2t

44

52

85

11s

m

m

’20t

37(

4S!

t

$

24

N

n

11(

I&

Pretrippet

324

424

53!

64(

(

\

24

51

71

9(

131

I&

m

3r

47

m

——

krN/LrcKI

24
—

60
—

42
—

96
—

30
—

90
—

3
—

6

120

110

9

120

60

60
—

42

(-15)

67

84

36
66
87
18
24

160
27
0
0

45
36

100

6TATIONE

6------------------------------

6------------------------------

7-----------------------------

8-----------------------------

66

67

68

69

70

71

72

73

74

75

76

77

81

82

82

54

85

86

87

88

8$

90

91

92

9s

97

98

99

100

101

102

102

104

105

106

107

112

113

114

115

116

117

118

110

12C

121

in

122

DEPTE, x

o
9

26
52

73

98

142

160

281

369

468

679

lonbtful cast

o

9

27

64

76

108

154

205

202

292

404

610

0
9

27
64
77

109

152

197

281

357

449

562

D/Mm/
UTEE

61

210

120

45

lul

96

(-3%

110

87

72

110

E6

72

(-%

48

72

(-%)

57

50

84

72

66

0

100

lm

(-J)

6

42

27

120

‘MO

o

56

140

9

96

(-Y)

21

100

18

100

w

m
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Table 42—Radioactivity by Tissues of YelIowfin Tuna and Shark from the *’TROLL” and Other
Areas. Values in Disintegrations per Minute per Gram Wet Weight

ABEA

I

Dkrn N~~ t3KIN LIGHT
MUeCLE

YeUoTVQnTunPJ
Ofl Morotrd. . . . . . ..-. 4-1-3’5 . . . . . . . . 0 19,16

Do . . . . . . . . . . . . . . . . . 4-1-65 . . . . . . . . a 4,9
Do . . . . . . . . . . . . . . . . . 4-1-66 . . . . ..-. a 10,21

Awwu. . . . . . . . . ----- . . . . . . . . . . 3 2 13
Edwetok . . . . . . . . . . ..-. 2-13+6 1 785 70
POnape... . . . . . . . . . . ..-. 12-16-54 6 . . . . . . . . . . 70

Shark:

8tctlon 4. . . . . . . . . . . . . . . 3-14-53 . . . . . . . .
St8tion9A . . . . . . . . . . . . . 3-18-53 .. . . . . . .
Station 9A.. . . . . . . . . . . . 3-13-35 . . . . . . . .
Bte.tiOn10. . . . . . . . . . . . . . 3-13-66 . . . . . . . .
8tattcm161. . . . . . . . . . . . . 3-%3b . . . . . . . .
Stctkm2K. . . . . . . . . . . . . 4-1-53 .. . . . . . .
Average .. . . . . . . . . . . . . . . . . . . . . . . . . 6
Bikini .. . . . . . . . . . . . . . . . . 12-5-54 . . . . . . . . .
Rongelap.. .. . . . . . . . . . . . 1-2%.53 1

20 22

11 10

15 82

0 18

In 13
44 11
44 18

142
687 125

Eniwetok. . . . . . . . . . . . . . 12-1-64 1 13a3 173

10,10
12j8
&8

9
608

... ----..

4,24 0,4

Qo 13,16

9,22 10,23

10 11

2s6 2sm

101 742

(Cartfzage)

15 . . . . . . . . . . . . 19

11 0 la

19 4 28

19 0 40

30 9 4

26 s b3

20 4 37

. . . . . . . . ------ . . . . . 6n

. . . . . . . . . 191 2870

..-----..I 72s lS9m

I
QONAD

TGil&

I
6 17
9 7
0 6
5 10

272 w

. . . . . . . . . . . . . . . . . . . .

(Kidneq)

........
I

a
. . . . . . . . . 9
.......-. -------....
........ 9

52
.. . . . . . . . 39
. . . ..- . . 23
........ ... ........

430 . . . . . . . . . . . .

Ea.? . . . . . . . . . . . .

ml.r.

10.

6,

13.

10.

Carcharhhms.
merdeormh.

. . . . . . . ..- . . . . . . . . . . . . .

Carcharhlons

Table 43-Observed Values of the Radioactivity of Tissues of Reef Fishes by Area and Species from
the “TROLL” Collections. Values in Disintegrations per Minute per Gram Wet Weight

SqUirrrl Darn.wl Urouper SrAraeen
TBUX:

Skin. . . . . . . . . . . . . . . . . . . . . . . . . . . 4s, 16,45,39,33.. 26-. . . . . . . . . . . . . . 48.. . . . . . . . . . . . . . 29,0, 10,35,0... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Made.. .. . . . . . . . . . . . . . . . . . . . . . 12,14,16,12,11. . . 4. . . . . . . . . . . . . . . . 9. . . . . . . . . . . . . . . . 16,12,14,10,7. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ----------
Bone. .. . . . . . . . . . . . . . . . . . . . . . . . . 10,32,39,42,0. . . 33. . . . . . . . . . . . . . . 65-. . . . . . . . . . . . . . 27,36,36,0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Liver .. . . . . . . . . . . . . . . . . . . . . . . . . . 70,3S,58,b2, C&. do.. . . . . . . . . . . . 3a . . . . . . . . . . . . . . 35,5,72,15,307.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Q. I.trcct .. . . . . . . . . . . . . . . . . . . . . 33,28,31,10,18.. 49.. . . . . . . . . . . . . . 10-. . . . . . . . . . . . . . 76,47,47,57,65.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

~WAU :

Bknnu Wra.we S@mid snapper

skin.. . . . . . . . . . . . . . . . . . . . . . . . . . 10,1s,34.. . . . . . . 71-. . . . . . . . . . ..-. 4A. . . . . . . . . . . . . . . . ..-... =....... 21,37.... . . . . . . . . 132---- 23
Muscle.. . . . . . . . . . . . . . . . . . . . . . . . 14,12,12-------- 17-. . . . . . . . . . . . . . m- . . . . . . . . . . . . . . ------------------ 17,19... . . . . . . . . . 17,11. . . . 17
Bona.. . . . . . . . . . . . . . . . . . . . . . . . . . 2s,45,13. .-- . . . . 40- . . . . . . . . . . . . . . 44. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,43. . . . . . . . . . . . ,5.33 . . . 14

Liver . . . . . . . . . . . . . . . . . . . . . . . . . . . 126,27,61. . . . . . . 40!. . . . . . . . . . . . . . 310. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116,65. . . . . . . . . . . 86,51---- 19
Q. I. tract.. . . . . . . . . . . . . . . . . . . . . 105,3T... . . . . . . . . 2344. . . . . . . . . . . . . 64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74,632.--. . . . ..-. 337,%9.. 340
Entire. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lM, 16x),144,134, . . . . . . . . . . . . . . . . . . 115,337,723,32.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

207.

PABECE VELA:
Bm3ulfd

Skin. . . . . . . . . . . . . . . . . . . . . . . . . . . 4,6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,13,0, 14,13... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Muscle.-.. -.-. -. . . . ..--. . . . . . . 8,13. . . . . . . . . ---- ------------------ 15,15,9,1214. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-
Bone.. . . . . . . . . . . . . . . . . . . . . . . . . . 7,9... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38,30,17,(1, In.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Liver . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36,65, 9s, 133,81- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-

o. I.traot . . . . . . . . . . . . . . . . . . . . . . 6,33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10, 1!2,g, 79,122.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .q-...e..-

Entire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 335. . . . . . . . . . . . . . ‘z), 18. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BuuerJ7uFM
OKINAWA:

“CWfi#h” Cardinal

Skin. . . . . . . . . . . . . . . . . . . . . . . . . . . 17,0... . . . . . . . . . . 6-.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,]7, 15,0,5. . . . --------- ----------
Muscle... . . . . . . . . . . . . . . . . . . . . . . 13,9.... . . . . . . . . . 13. . . . . . . . . . . . . . . 14,is... . . . . . . . . . . . . . . . . . . . . . . . . . . 21,b,12,6,10. . . . --------- ----------
Bone. . . . . . . . . . . . . . . . . . . . . . . . . . . 0,0 .. .. . . . . . . . . . . 0. . . . . . . . . . . . . . . . 10,14.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32,0,12,IS, 31... . . . . . . . . . . . . . . . . . ..-
Liver . .. . . . . . . . . . . . . . . . . . . . . . . . . 12,0 . . . . . . . . . . . . . 19. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0,0,Q,19,31- . . . . . . . . . . . . . . . . . . . . . . . .

G. I. trsct . . . . . . . . . . . . . . . . . . . . . . 10,16 . . . . . . . . ..-. % . . . . . . . . . . . . . s, 21. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82, 2&U, 12,7... . . . . . . . . . . . . . . . . . . . .

Entire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18,0,12 ... . . . . . . ------------------ . . . . . . . . . . . . . . . . . . . .

. -,,. .
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Table 44-Average>Value of Gross Fission Products for All Stations for Plankton, Residue From
Water, and Filtered Water (Less KW) as of Date of Collection (June 12-21), 1956. (AFL)

Depth in metens, 0-900. Plankton d/m/g(wet) ‘?’1000.
1

lZEsmuR~BOMWATEB FUiTEBED WATEB
~TApL

d]mfl Pe+~~ of djmfl PO;~: of

0. . . . . . . ------------------- SW bs 4230 42 lolXo
2.. . . . . . . . . . . . . . . . . . . . . . . . . m 4 &wo 90 6s00
50------------------------- moo 19 7s00 S1 41000
75------------------------- 1s00 19 w m 6s00
Iw. . . . . . . . . . . . . . . . . . . . . . . - 100Q 20 2902 74 3W0

.-—



CHAPTER VI

Return of Rongelapese

One of the major consequence of the heavy
fallout on some of the Marshall Islands in March
1954 was the evacuation of their inhabitants.
The 154 personnel from Utirik were returned to
their island in June 1954. However, the con-
tamination of the Rongelap Atoll was appre-
ciably greater than at Utirik, therefore it
was not advisable to return the Rongelapese at
that time. Since then the contamination has
decreased, as shown by the data from the fore-
going surveys, to a level where return was per-
missible. The discussion below summarizes the
factors that led to this decision. *

A. Medical Status oj Rongek@ese

Relevant to the considerations for the return
of the Rongelapese to their home island was the
body insult they previously suffered from radia-
tion following the fallout of March 1, 1954 and
their present body burden of radioactive iso-
topes. Below are summa ties of the findings
over a two-year period.

Of the Rongelapese exposed, 64 received
about 175 roentgens, and 18 people about 69
roentgens whole body external gamma radia-
tion. The clinical findings showed, “. . . The
more seriously irradiated individuals had initial
symptoms of anorexia, vomiting and diarrhea
which subsided without treatment within 2
days. The same individuals slowly developed
granulocytopenia and thrombocytopenia unas-
sociated with secondary complications. The
only other manifestations of radiation exposure
observed were skin lesions and epilation, . . .
The incidence of infectious and noninfectious
disease in the more severely exposed groups was
no greater than that in the least exposed
group. . . . “a

“The Eongelspese were returned to their home island on June 29,1957

The skin damage observed was aa follows:
45 individuals-+wpeticial lesions

13 individuals-deep lesions
6 individuals-no lesions

35 individuals+ome degree of epilation
As the Marshallese continued to live on the

contaminated islands for the two days before
evacuation some radioactive materials were
taken internally by inhalation and ingestion.
Table 45 shows the results of urinalysis of
Group I (the 64 Marshallese exposed to 175
roentgens) and Table 46 the estimated body
burden.a The major findin~ on internal con-
tamination were as follows:

L(. . . The total amount of radioactive ma-
teriaI in the G. I. tract at one day post detona-
tion was estimated to be 3 mc in people from
Rongelap. This activity was contributed chiefly
by isotopes of short radiological and biological
half-life and limited volubility, and thus the
levels of activity in the tissues of the body were
relatively low. The concentration of radio-
isotopes at 6 months post detonation was barely
detectable in the urine of most of the exposed
individuals.

“The estimated dose to the thyroid from 1131
and other short-lived iodine isotopes was 100
to 150 rep for the Rongelapese. Iodine is prob-
ably the most hazardous internal radioemitter at
early times after exposure. The dose to the
thyroid, although greater than tolerance, was
low compared to the partially or totally ablat-
ing doses of 1131used in the treatment of hyper-
thyroidism or carcinoma. ” 8

At one day post detonation, the concentra-
tion of S?9 was calculated to be near the maxi-
mum permissible level for this nuclide. At
later times following exposure, this longer-lived
fission product presents the greatest potential
internal hazard.

45
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Table 45-Gross Beta Accivity in Urine of Group I on 46th Day Post Detonation

CASENo.
TOTAL

VOLUME
24 ha (ml)

Age <6 ur8

2. . ----------------------------------------- 120
8------------------------------------------- 1s0
6------------------------------------------- 165
a------------------------------------------ 40
%------------------------------------------ 2s0
M------------------------------------------ so
69------------------------------------------ 455

Mean. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16s

Age 84J w

m------------------------------------------ 20s
M------------------------------------------ flso
26... - . . ..--. ..---. . . . . . . . . . . . . . . . . . . . . . . . . 650
%------------------------------------------ 2M
%------------------------------------------ 190

w------------------------------------------ m

47-. -... -.-. .-.--- . . ..-- . . . . . . . . . . . . . . . . . . . . 650

67. . . --------------------------------------- 450

72- . . . ..--. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110

75.- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440

76- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9s0

BETA
ACITVITY

d/mJ24hrs

712
S94
813
sin

o
3s5
801

KM

1s00
o

11N2
o

220
1100
1705
674
S07

o
1la

Meal . . . . . ..-......_...........\ 429 I 758

TOTAL
CASENo. VOLUME

24hm (ml)

Age>16vr8
4-------------------------------------------
7. . . . . . . ------------------------------------
9-------------------------------------------
10------------------------------------------
11------------------------------------------
13------------------------------------------
14-. . . . ..- . . . ..--- . . . ..- . . . ..-. -.- . . . . . -----
ls. -----------------------------------------
z..- . . . . -----------------------------------
m------------------------------------------
w . . . . . -------------------------------------
w’.-. ..- . . . ---------------------------------
a------------------------------------------
a . . . . . . . . . ---------------------------------
49----------------------------------------- -
62----------------------------------------- -
w------------------------------------------
m------------------------------------------
67----------------------------------------- .
m----------------------------------------- .
w--. -... -..---------. --.. --.-: ------------ -
62----------------------------------------- .
03.. -. . . . ..-.. ----------------------------- .
a----------------------------------------- -
w----------------------------------------- -
71. . . . . ------------------------------------ .
73----------------------------------------- -
70.. -- . . . . . . ..---. . . . . . . . . . . . . . . . . . . . . . . . . . .
79----------------------------------------- -
w.- . . . . . . . ..--. . . . . . . . . . . . . . . . . . . . . . . . . . . . .
82.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.55
Slo
35.5
aso
460
240
7s0
466
47

900

730

4s0

WI

320

425

m

S20

700

&50

7S3

SIO

w

035

w

300

m

230

965

466

MO

670

BETA
ACTIVITY

d/mJ24 hrs

034
lmo
ml
649

lbss
1677
2460
1670

n
423
570
792

1450
495

0
0

Ilwo
3220
1W3
2170
m

1935
Zlxl
171s
!M1O
1450

0
62

X138
E353
2140

Ma-------------------------------- 531 Izls

Valuescormct.edfordemy.

“Analysis of the internal contamination indi-

cates that the dose to the tissue of the body

wasnear, but, With exception of thedose to the

thyroid, did not exceed the maximum permia-

sible dose levels. The activity fixed in the
body decreased rapidly as a function of time.
The contribution of the effectsof internal con-
tamination to the total radiation response ob-
served appears to be smallon the basis of the
estimated body burden of the radio-elements.
In view of the short half-life of the most abun-
dant fission products in thesituation, thepossi-
bility that chronic irradiation effects will occur
is quite small. . . . “a

These data suggest a low relative hazard
from internally deposited radioisotopes since
the values for maximum permissible concen-

trations are based on the concept that these
levels will be maintained indefinitely.

Thereport stated, “-Thetotalw fitemunt
increases during the&t 20rmore days and then
decreases below normal levels. —The count
becomes stabilized during the7thor8th week
at low levels, and minimum counts probably
occur at this time. Adefinite trend upward is
apparent in the 9th or loth week; however
complete recovery may require several months
or more.

“The neutrophile count parallels the total

white blood cell count. Complete return to

normal values does not occur for several months

or more. The initial rise in total white count

is due to a neutrophilic leukocytosis.
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Table 47 —NR.DL Marshall Island Resurvey-1956 Results of Analyses of Human Urine PerforJ

at HASL

H;;,L

I

N;llL W&&: c oL#cloN
.~AM E AGE

— .

3399-------
34m.-----
3401. -.... -

3402.-----
3403------
3404------
8405.-- . . . .
34W.------
3407.--.-.-
84M-------
3400.------
3410-------
3411------
3412. . . . . . .
341a-------
8414-------
3416-------
3418-------
3417-------
3418-------
3419. -...-.

3420.---.--

3421 . . . . ..-

34Z------.

L

6 Utirik.. .. . . . 2-11-66.----- A ..- . . . . -------------- 4
1 .-.. do...-... 2-11-56.. . . . . B . . . . ----------------- 2
4 . . . ..60 ... . ..- 2-11-5tl------ C --------------------- 12
9 ..--. do------- 2-11-56. . . . . . D--------------------- 27

10 .--.. do------- 2-11-56------ E --------------------- 22
7 ..--. do.....-- 2-11-56.----- F--------------------- 6
2 .-. -ado...-.. - 2-11-56...-.- G --------------------- 16
8 .-. --do. .. . . . . 2-11-56..--.. E--------------------- 6
8 ----. do...-..- 2-11-36. . ---- 1---------------------- 16

11 ...-.do .... . . . 2-11-56------ Pool’ED ------------ -----,
4 Llklep . . . ..- 2-11-66------ J---------------------- -----,
1 .-...do ... . . . . 2-11-56------ K.-.. -.- . . . . . ..--... -. 3
8 .---. do------- 2-11+6..-.-. L . . . . ----------------- 8
9 . ..-.do ... ..-. 2-n-66..-.-M- . .. . .---------------- 1
6 .--.. do------- 2-11-56. . . ..- N . . . . . . . . ------------- %
3 .--.. do...-... 2-11-56.-...- 0 . . . . . . ..- . . ---------- 13
2 ..--. do------- 2-Ii-56. ----- P--------------------- 35
7 -.-. do....-.. 2-11+56------ Q--------------------- 4s

10 . ..-.do ...---- 2-11-66....-- POOLED ------------ . . ..-.
9 Ma@ro***-- 2-29+3.----- R--------------------- 24

40. ---do. .. . . . . 2-2Wb6------ S---------------------- 31
86 ----.do...---- 2-29-54z.----- T--------------------- 8
26 . --..do ... . ..- 2-29-66.----- u--------------------- 13
76 . --..do ------- 2-29-56------ v--------------------- 11

control . . . . . 3-26-.56------ Pooled sample wI. ------

lwtadatHASL,

..--. do------- Juoe1966 . . . . ----do ----------------- ---..-

. ..-.do . . . ..-. Junel&58 .. . . ..-.. do---------------- ..----

.--.. do.....-- June1956.._ . ..-.do ----------------- .-. -..

. ..-.do ------- June 1956.. . . ..--.do . . . . . . . . . . . . . . . . . -... -.

“Imectplathlg. “’CarbOnata predpitatlon. ““* Rongehp natives.

an environment of continual intake and excre-

tion rather than the restits of body elimination

of previously deposited ~Tw.

B. MedicaZ Surveillance

When the Rongelapese wereretmedti their
home island, it was planned to inaugurate a pro-
gram of continuing medical inspections. The
Rongelapese would be examined once a month
by a Marehallese practitioner and complete med-
ical examination performed once a year by an
Ameriean physician. Arrangements would be
made for urine collections and analyses every
three months for the first year and afterward
on a yearly basis unless the findings indicate

TOTAL
VOLUME

Rzcx#I

Ml

236

670

440

135

1s6

285

310

340

626

260

3eo

160

225

235

410

660

Iw

9W

m

WI

1, Lnm

936

SW

1,000

5, owl

5, coo

6,000

2, OMl

c+:-::
kCTIVITI

3-25-56

3-25-56

3-25-56

3-2>56

2-25-56

3-25-56

3-2.5-56

3-2556

3-25-56

3-25-56

3-2556

3-25-56

3-25-56

3-25-36

2-25-56

3-2,5-.%

3-25-56

3-2.%55

3-2s66

3-23-56

3-2+56

3-26-55

3-23-56

3-2.5-56

. . . . . . .

-------

.. -. .-. .

-------

-------

TOTA&.ITVITT
s@O

dlmp
t—

● ✎✎

� ✎ ✎

4S4W+246----------
3WO+2S0 ----------
33W+326 ----------
33J$I*W0 ----------

I

7WO+240 ---------- 4*O. 3

440&W30 ----------

8X16S&l 170H30

22m*3m . . . . . . . . . .

3486+240 . . . . . . . . . .

760-M320 <166 6 8&1.4

4400+326 . . . . . . . . . .

4400*326 . . . . . . . . . .

4366*3%3 ----------

~:;; ;:::::-::: 35.3a. 3

9WO*360 O3O*1OO

2926*2843 ~l(Q

3soo*3m ---------- J

926M360 <lCO 4. 7*O. 7

2M4M246 . . . . . . . . . .

2*246 ----------

1

llWss200 .---.-.-.- .4Q.2

220&k240 - ---------

13@&380 - . . . . . . . . .

— — .

425&t250 <100 1.&o. 4

---------- ... ------- 1. *O. 2

. . . . . . . . . . -------- .- 1.MO. 2

--------- . --------- - 1. O*O. 2

. . . . . . . . . - ---------- -------- . .

720

2540,

14875

2ses*

33+[

se+

--------
--------
-------

Xkt8

the necessity for more frequent analyses. A
radio would-be provided on Rongelap for com-
munication with the Trust Territories Office on
Ebeye (Kwajalein Atoll) where a plane would
be available at all times for any emergency.
A fully equipped dispensary would be provided
on Rongelap and an experienced health aide
(a Marshallese) would be present at all times.
Before their return, the Marahallese would be
given a complete medical examination, and
immunized against smallpox, typhoid and
tetanus.

C. Environmental Contamination

The degree of contamination on the home
islands of the Rongelapese was considered
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according to the external gamma dose rate and
the amount of strontium-90.

1. EXTERNAL GAMMA DOSE
RONGELAPATOLL

The external gamma dose rates
above the ground on the Island

RATES ON

at three feet

of Rongelap
are shown in Graph I. It would be expected
that thk curve would flatten out with time
due to the dominance of the cesium-137 with
its half-life of 27 years. The latest survey of
the Rongelap Island at the end of July 1956
showed a range of values from 0.2-0.5 millL
roentgen per hour, with an average of 0.4
mrJhr. However, the graph suggests an antici-
pated dose rate at the July 1956 survey of
about 0.1 mr/hr. The higher value found is
undoubtedly due to the small additional fallout
that occurred during Operation Redwing.
Since this was relatively fresh radioactive
material, the decay should be more rapid so
that the dose rates on Rongelap Island at the
time of repatriation should be less than 30
milliroentgens/week.

The maximum permissible external gamma
exposure to adult workers recommended by
the National (U. S.) Committee on Radiation
Protection is 0.3 reins/week with an added
restriction that the maximum permissible
accumulated dose in reins, at any age is equal
to five times the number of years beyond age
18, provided no annual increment exceeds 15
rem. (This applies to all critical organs except
the skin, for which the value is double.) The
maximum permissible exposure for the popula-
tion as a whole from all sources of radiation,
including medical and other man-made sources,
and background shall not exceed 14 million
rem per million of population over the period

from conception up to age 30, and one-third that
amount in each decade thereafter.

It is dii%cult to extrapolate precisely far into
the future, but the data suggest that the gamma
doses on Rongelap Island would not greatly
exceed (if at all) 0.5 roentgens for the tit year
of reoccupancy, with lesser doses in subsequent
years, plus some additional whole body dose

from internally deposited cesium-137.* The
gamma dose rates on other island of Rongelap
Atoll have not been followed as closely as on
Rongelap but the data suggest the relative dose
rates now are the same as measured in the first
part of March 1954; i. e., the highest activity
on any island is about a factor of 12 higher than
Rongelap. The Rongelapese go on fishing ex-
peditions to other islands, including those show-
ing both higher and lower activity. However,
these Rongelapese spend an appreciable part of
their time in boats over water where the external
gamma activity is near background values.
Thus, the yearly average for these probably
would not di.ller greatly from those on Ronge-
lap Island.

2. STRONTIUM-90

a. Food Supply

The basic data on the normal food supply of
the Rongelapese are contained in Table 48.
There are wide variances in the data so that
estimated average values are used. Thk is not
an unreasonable approach since it would be
expected that the food actually consumed would
be about as variable as the individual samples
collected for analysis. As will be seen below,
these estimates could be in error by a factor of
several without changing the conclusion,

The isotope of principal concern in the food
chain is strontium-90. For an adult worker
the maintained maximum permissible body bur-
den is 1,000 Sunshine Units (1,000 micromicro-
curies of SrW per gram of calcium). Values for
maximum permissible exposures to the general
population are 1/10 that for adult workers, or
100 Sunshine Units, maintained level in the
body. The National (U. S.) Academy of
Sciences report stated, “. . . There seems no
reason to hesitate to allow a universal human
strontium-burden of 1/10 of the permissible

“ for adult workers. This corresponds. . .
to the 100 Sunshine Units.

“Gamma dose retes at threa feet abeve the ground on the Island of

Rongeh3p in June 1’?57were es follows

Highest reading 0.13mr/hr
Lowest reading 0.01mr/hr
Average readingO.O3mr/hr
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Table 48 indicates that the average concen-
tration of strontium-90 in the total food supply
might be less than 360 Sunshine Ulite. (The

IN THE PACIFIC OCEAN FROM NUCLEAR TESTE

data on land crabs shown in Table 48 are from
the Island of Kabelle which is more heavily
contaminated than the Island of Rongelap).*

Table 48—Estimates of Contamination of the Normal Food Supply of Rongelapese

A

DATLY
INTAICE

Pgyy#l

PmeoN

Fti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.22
Pm&w ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.26

om . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1

hOmmt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o. Ofl

WUdbkds (mmle) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.09

Land wabs. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..7 . . . . . . . . . . . . . . . . ●0.03
Cmnutmmt mdti . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.02

Brmdftit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Imported:

0.01

RIm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

FloW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Carmed beef. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Mflk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.1

Swdhes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

shorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

coflw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

T~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. Average values.

B

CAICIIJIL
CONTENT

(grnSca/glI
wet weight)

0.001

0,001

0.004

~o.0006

0.0001

0. Cc4

o. 0ce4

o. OMM

4. OWl

c

DAILY IN-
tAKE O? CJ

(gmS)

0.66

0.16

0.018
0.02.5
0.004
0.055
0.004
0,603

4.045

D

FBAC-IION
or TOTAL

CA INTAKE

0.645
0.1s4
0.021
0.029
0.lm46
0.063
0,0046
0.0024

+. 046

12
$6(UI

5
250
30+3

J , (41J-JQ

40
260

Few

7. 7s
*W. O

0.11

7.2$
$.1. ss
(252o)

0.02
0.ss

amaa

$These data are from isIand of Kabelle (no date from island of Rongelap for July 1956survey). General contamination of island of Rongelsp is
about one-rlfththat ofKabelle. Lagcon water around these islands do not show as great a differenm in activity.

. Tbe.w are land crabs from island of Kabelle. The strontiurn.W concentration is hlgber than from earlier gIUVeyW, which IS contrary to the plant
aCtiYity as Well as to the sOif,and marine Iife data. (It hag bsen estimated that about one-third of the m[ake of mb meat 1S from omu crabswhich

have very little strontium-gocontent.)
~ Estimated.
● An unknown part of this intake may be sea orabs (which contain considerably less Sr*) but is agsurnedhere to ~ all land crabs

However, if crabs were eliminated from the diet,
the intake might average about 107 Sunshine
Units. Further, elimination or restriction of the
consumption of pandanus would reduce the
strontium–90 intake to well under 100 Sunshine
Units.

b. Estimatid Future Body Burden of Strontium–
90

Three principal factors are operative in esti-

●Tbere is some doubt concerning the correct strontfum-90activity in
the land crabs, eiooe tbe vafues are higbar than for previous surveys
which is contrary to all other data. Additional surveys should clarify
this point. In any event the Iaud crabs tinted are from the Island of
Knbelle, (There were no collections of land crabs made on Rongelap

Island during the le& survey.) The geneml contamination on Rongeiap

ke about one-fifth that of KabelIe. The dlfferimce in strontinm-90con.
tat maY not be m great as this, but elnca theoe are land crabs it wotdd
be expected tboee on Rongelap Island to be lower tbao on KabelIe Island.

mating the future body burden of strontium–90
of the Rongelapese:

(1) Although precise values have not been
established, there may be a discriminatory
factor of several between Sr/Ca ratio in the
food supply and that found in the bones.’3

(2) If the Rongelapese were returned to
their home island, their diet would be supple-
mented by imported (relatively uncon tami-
nated) foods, especially rice. Also, the
cisterns would be cleaned out and refilled
with fresh water as well as having new
cisterns built.

(3) Despite the wide variances in the data,
analysis of the results from all of the surveys
on the Paciiic Islands shows a general decline

-- -- -



of SrW with time
the land crabs).
Although there is
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in the food chain (except of untoward accumulation of strontium-90 with
time, and appropriate action could be taken

obviously a certain degree before excessive levels were reached.
of uncertainty, the above data and estimates

indicate that if land crabs are eliminated from c. Radwlogiad Resurveys
their diet, the estimated future body burden
of the Ftongelapese would be substantially less Plans are currently being developed for a
than 100 ~~c of SrWper gram of calcium. Limit- continuing and long-range program for radio-
ing the intake of pandanus would further reduce logical resurveys on and around the Marshall
the estimated Srw intake. By means of the Islands. The principal objective will be to
continuing medical examinations described be- monitor the environmental contamination espe-
low it would be possible to note any tendency cially for strontium-90.

——
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